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Introduction 
 
 
 
Environmental Agency of the Republic of Slovenia was honoured when trusted the 
hosting of the 4th Bridging the Gap Conference titled: Responding to Environmental 
Change – from Words to Deeds. It has been 10 years since the first Bridging the Gap 
conference was organized. The activity emerged from recognition of the importance of 
joining forces of diverse actors (policy makers, researchers, experts) and thinking 
innovatively to solve environmental problems. During 10 years “Bridging the Gap” has 
become a brand recognized and embraced by a wide network of people working in 
environmental research, assessment, monitoring and reporting. The numerous presence at 
the 4th bridging the Gap shows that importance of messages and exchanged information of 
Bridging the Gap conferences is evermore growing.  
 
 
 
Dr. Silvo Žlebir 
Director General of the Environmental  
Agency of the Republic of Slovenia 
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Implementation barriers to innovative adaptation options: implications for 
European climate policy 
 
Ilona Banaszak  
Polish Academy of Sciences, Poznan, Poland; Slovak Academy of Sciences, Bratislava, Slovak Republic  
Piotr Matczak 
Polish Academy of Sciences, Poznan, Poland 
Darryn McEvoy 
ICIS, University of Maastricht, The Netherlands 
E-mail: progiban@savba.sk 
 
 
Climate change is likely to involve an increase in both the frequency and severity of most 
weather-related extreme events, with associated social and economic damages.  
 
As such, there has been increasing recognition that society needs to be planning to adapt to 
some degree of climate change and related increases in extreme events - adaptation being 
defined as a response to actual or expected impacts of climate change, either through 
managing the impacts of the climate-related hazard, reducing exposure, or reducing the 
vulnerability of the element at risk. Adaptation to climate change is a relatively new focus for 
both research and policy communities. 
 
This paper focuses on the actual implementation of innovative measures i.e. those that are 
considered by stakeholders as new, or possibly, novel improvements to existing options. 
Drawing on evidence from academic and grey literature, as well as anecdotal evidence 
elicited from interviews with key experts, the authors first identify innovative technologies 
and institutions that are being used to reduce and transfer climate-related risk in the real 
world. Results indicate that while technological options exist, institutional gaps (e.g. lack of 
coherent policy) and institutional adjustment (e.g. persistence of outdated policy) pose 
significant obstacles to innovative solutions. Based on an understanding that patterns of 
interactions of individuals, organizations, and institutions can act to facilitate or hamper the 
implementation of innovations, the paper considers the interactions between institutions, 
actors and biophysical components in order to highlight those institutional arrangements that 
facilitate or enable adaptation and those that act as barriers to the increased uptake of 
technological measures. Barriers to implementation of the novel measures were in particular 
related to the question of responsibility, with much adaptation activity having spillover effects 
and resulting in both winners and losers (in terms of sectors, organizations, and individuals), 
and distribution of benefits, namely who pays and who benefits from the change in the policy. 
The complexity of roles and responsibilities is further enhanced when considering public and 
private actors, whose motivations and time scales differ. Synthesizing the findings, the paper 
then concludes by considering some of the implications for policy making at a strategic level. 
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Modelling and observational description of downward atmospheric long- 
wave radiation in the city of São Paulo 
 
Eduardo W. Bárbaro, Amauri P. Oliveira, Jacyra Soares 
Group of Micrometeorology, Department of Atmospheric Science, University of São Paulo, Rua do Matão, 
1226, São Paulo, SP, Brazil 05508.090, 
Marija Zlata Božnar, Primož Mlakar 
 MEIS d.o.o., Mali Vrh pri Šmarju 78, SI-1293 Šmarje-Sap, Slovenia,  
E-mail: marija.zlata.boznar@meis.si 
 
 
 
The seasonal characterisation of the diurnal evolution of downward long-wave atmospheric 
emission at the surface in the city of São Paulo is described in the study. The downwelling 
flux of long-wave radiation is one of the key terms in the surface energy budget. It is vitally 
important for climate studies and many other applications such as agricultural meteorology 
(e.g. the prediction of frost) and air-sea-ice interaction studies. The downward long-wave 
radiation flux at the surface plays an important role in air-surface interaction. It can be 
estimated from radiative transfer models, empirical expressions and from observations. 
 
Empirical formulas can be useful because they only use screen-level water vapour pressure 
and screen-level air temperature. The performance of 10 empirical expressions available in 
the literature is investigated to estimate the downward long-wave atmospheric emission at the 
surface. The study is based on 5-minute averaged values of downward atmospheric emission, 
air temperature and relative humidity observed simultaneously from 1997 to 2006 at the 
micrometeorological platform located in the IAG-USP building. A neural network technique 
is applied to correct the dome emission effect of the pyrgeometer, whereby the 
instrumentation error is reduced to 3.5%. 
 
The evolution of 5-minute average atmospheric emission values is estimated using 10 
empirical expressions. The performances of the expressions used are evaluated by employing 
Mean Bias Error (MBE), Root Mean Square Error (RMSE) and an index of adjustment (d-
Willmott). The seasonal evolution of the LW matches well the values estimated from 
SRB/NASA. The diurnal evolution of the monthly average LW reproduced the expected 
behaviour for São Paulo. The comparison of the empirical methods indicates that the 
expression proposed by Brunt performed best, where the smallest MBE and RMSE and 
largest index of adjustment were achieved. All obtained values of MBE are positive, which 
indicates that all expressions systematically overestimate the LW. It was also determined that 
the empirical models perform better during the night than during the day. 
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Air pollution reconstruction around the Trbovlje thermal power plant in 
complex terrain for model evaluation and regulatory planning  
 
Marija Zlata Božnar, Primož Mlakar, Boštjan Grašič  
MEIS d.o.o., Mali Vrh pri Šmarju 78, SI-1293 Šmarje-Sap, Slovenia, bostjan@grasic.net 
Gianni Tinarelli 
ARIANET s.r.l., Via Gilino, 9, 20128 Milano, Italy  
 
 
An extensive evaluation of the general purpose Lagrangian particle modelling system 
AriaIndustries was performed over the extremely complex terrain of the Zasavje region in 
Slovenia. The modelling system consists of the Lagrangian particle model Spray coupled with 
the Minerve 3D mass consistent diagnostic wind field model. Spray is a 3-D air pollution 
model designed to simulate airborne pollutant dispersion. It is able to take into account the 
spatial and temporal inhomogeneities of both the mean flow and turbulence.  
The Zasavje region is a highly industrialised area located in the central part of Slovenia. It 
extends over hilly terrain between the basin of Ljubljana and the Pannonian lowlands. Across 
the area mainly SO2 and NO2 air pollution regulation limits are often exceeded. The high air 
pollution level is caused by three main air pollutions sources: the Trbovlje Thermal Power 
Plant (TPP), the Trbovlje cement factory and the Hrastnik glass factory. Wet desulphurisation 
plants were installed by the TPP and the cement factory, which decreased the present level of 
SO2 pollution significantly. Air pollution is emphasised by local microclimatological 
conditions like low wind speeds, calm situations and strong thermal inversions because the 
area represents an example of highly complex terrain where the canyon of the Sava river with 
its steep slopes of approximately 45 degrees, several valleys perpendicular to the main canyon 
and hills of relative heights over 1,000m are present. The Zasavje region therefore represents 
an excellent study case for the evaluation of dispersion modelling in complex terrain.  
Across the area of interest there is the dense monitoring of meteorological parameters which 
also includes one SODAR profile and environmental concentrations from nine stations 
located around the sources of emission. Emission data are available from the on-line emission 
station of the existing power plant stack, while emissions from other sources are estimated 
from their operational data. Measured emission and ambient data for a one-year time interval 
from 01.07.2005 till 31.06.2006 are available for the reconstruction of the air pollution 
situation across the area.  
To quantify the reduction of SO2 pollution by desulphurisation plants the reconstruction of air 
pollution across the area is performed for the selected one-year time interval. When the 
reconstruction is finished, a comparison between the reconstructed and measured 
concentrations was also performed. The results show a good correlation where most of the 
high air pollution situations are correctly reconstructed.  
 
Several reconstructions of air pollution were simulated using different virtual sources of air 
pollution where different parameters of the emission source were used. A comparison of the 
obtained results was made to find the optimal operational emission parameters of newly 
planned objects for future scenarios. The reconstruction of the future scenarios will be used by 
decision-makers to allow or reject the building of new constructions in the area. 
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Bridging the gap by implementing a sub-regional approach for the Danube 
river basin and the Adriatic 
 
Mitja Bricelj 
Ministry of the Environment and Spatial Planning 
 
 
Slovenia’s geographical characteristics are determined by the junction of four regions – the 
Alps, Mediterranean, Dinarides and Pannonia. The relief, distribution of precipitation, karstic 
surface and land cover significantly influence the water characteristics of Slovenia and 
neighbouring countries. It is vital to consider these hydrogeographical specificities when 
preparing a programme of measures for the sustainable use of water resources. Past work 
focused on the natural and socio-economic aspects of the use of water resources at the local, 
cross-border and regional levels. At these levels, models of partnerships for public 
participation in the process of comprehensive water resources management were tested and 
refined. Ecosystem-based management is increasingly being used to establish links between 
the processes of river basin management and integrated coastal zone management – with all 
of this being based on the application of the regional-geographical approach.  
 
Based on this approach, the hydro-geographical importance of the Alpine and Karst 
watersheds for sustainable water resource management in the Adriatic and Sava river basin 
eco-regions is examined and bridged. Considerable attention is paid to these issues in 
Slovenia.  
 
In order to improve international co-operation in the largest-volume tributary of the Danube, 
in the Sava basin, together with the Sava countries and the international community we made 
significant investments to draft and adopt the Framework Agreement for the Sava River Basin 
(FASRB). The agreement entered into force in 2004, with Slovenia being the depositary. In 
2005 the international Secretariat of the Sava Commission started up in Zagreb (Croatia), with 
its principal aim being to strengthen co-operation regarding the sustainable use of the Sava 
River for the purposes of navigation (the Navigation Protocol), hydropower, reducing flood 
threats and improving the ecological state. Co-operation between Slovenia, Croatia, Bosnia-
Herzegovina and Serbia in managing the common river basin has markedly improved. The 
preparation of river basin management plan has started. On the other hand, this is the first 
multilateral agreement among the countries of the Western Balkans since the Dayton 
Agreement.  
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Slovenia assumed the two-year Presidency of the Barcelona Convention in 2005 with a strong 
desire to strengthen and promote co-operation between the Mediterranean Process in the 
European Union and the Mediterranean Action Plan. During its Presidency of the Barcelona 
Convention, Slovenia also managed to co-ordinate the acceptance of the regional Protocol on 
Integrated Coastal Zone Management (ICZM), which was adopted in Madrid on 21 January 
2008. This is the seventh Protocol to complete the set of legal instruments of the Barcelona 
Convention. This is a pioneering Protocol and constitutes added value for the Barcelona 
Convention and the Mediterranean Action Plan. It is the first time that the Integrated Coastal 
Zone Management has been fully addressed by a legally-binding international instrument. 
Based on an ecosystem approach it provides a useful tool for the sustainable management of 
the coastal and marine environment.  
 
The starting point for the ICZM approach is that land developers take into account the stress 
and impacts that their plans could have for the coast and the maritime ecosystem, and to 
propose developmental solutions suiting the situation. The project takes as its basis measures 
to reduce pressures from land and maritime activities that affect the maritime ecosystem. This 
is also the starting point for development of the shared body of water that is the Adriatic. This 
approach is extremely beneficial for all coastal states as it takes into consideration the state of 
the maritime ecosystem and its natural resources, and establishes the principles and standards 
of sustainable development. It applies to both the use of physical space and individual 
economic activities in the shared sea. 
 
Having in mind Article 5 of the Marine Strategy Directive, a consensus on the preparation of 
a common strategy for the Adriatic Sea was reached. The memorandum for preparing the sub-
regional marine strategy for the Adriatic Sea will be signed in June 2008 by the following 
countries: Italy. Slovenia, Croatia, Bosnia and Herzegovina, Montenegro and Albania. 
 
 
 
In addition, the recently signed co-operation on the trans-boundary project in the Dinaric karst 
area (Dinaric Arc) is a good example of the sub-regional implementation of a programme of 
work in protected areas and for bridging the Sava catchments (the Danube River basin) with 
the Adriatic Sea (Mediterranean eco-region). The two most important goals during the process 
are as follows: continue to research the vulnerability of karst hydrological systems and ensure 
the sustainable use of water resources and conservation of terrestrial (especially forest) and 
subterranean biodiversity; promote regional co-operation to achieve the trans-boundary 
sustainable management of Balkan eco-regions using the ecosystem approach, ensure the 
maintenance of ecosystem services and sustainable development; and develop or take part in 
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sub-regional protected areas and share our experience in protected area management based on 
numerous successfully concluded projects.  
 
 
 
The Dinaric Arc project was presented at a meeting of the parties to the Convention on 
Biodiversity in May 2008. An agreement between six South-east European countries was 
signed: Slovenia, Croatia, Bosnia and Herzegovina, Serbia, Montenegro and Albania. The 
education process concerning this topic will start in June in the International Karstic School in 
Slovenia. 
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European Meteorological Society 
 
Tanja Cegnar 
Environmental Agency of the Republic of Slovenia, Vojkova cesta 1b, SI-1000 Ljubljana, tanja.cegnar@gov.si 
 
 
The European Meteorological Society (EMS) provides a forum for disseminating information 
and facilitating discussions on themes and issues connected with meteorology, hydrology, 
oceanography, earth observation and the climate system. 
 
The Society’s main focus is to encourage and support scientific ex-change within the 
European context. There is particular emphasis on enhancing the role of meteorology within 
the European society, considering how to efficiently and competently inform the European 
public, and raising awareness about the relevance of the meteorological profession. This 
includes explaining the specific characteristics of the meteorological science and the 
challenge in interpreting the results and communicating them to the general public, politicians 
and decision makers. 
 
The main activity of the EMS each year is the Annual Meeting. This combines a scientific 
conference focussed on applications with a platform for discussing how the benefits may be 
communicated to business community and society as a whole. 
 
The EMS membership consists of national meteorological and hydro-logical societies (EMS 
Members), rather than individual members. The whole of the EMS Membership represents 
more than 10,000 individuals, including interested lay people as well as professionals. The 
EMS vision is to become an umbrella for the meteorological community in Europe. 
Consequently, bodies such as international organisations, national meteorological and 
hydrological services, meteorological service providers and manufacturers of instruments, can 
join the EMS as Associate Members and thus bring different perspectives to the activities of 
the EMS. 
 
At present the European Meteorological Society has 35 Member Societies, from: Andorra, 
Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Finland (2), France, 
RYROM, Germany, Greece, Hungary, Iceland, Ireland, Italy (5), The Nether-lands, Norway, 
Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain (2), Sweden, Switzerland and 
United Kingdom. 
 
Figure 1. Members of the European Meteorological Society
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Towards to Universal Thermal Climate Index UTCI for Assessing the 
Thermal Environment of the Human Being 
 
Tanja Cegnar 
Environmental Agency of the Republic of Slovenia, Vojkova cesta 1b, SI-1000 Ljubljana, tanja.cegnar@gov.si 
 
 
The main objective is to develop and make easily available a physiologically assessment 
model of the thermal environment in order to significantly enhance applications related to 
health and well-being in the fields of public weather service, public health system, 
precautionary planning, and climate impact research. 
 
One of the fundamental issues in human biometeorology is the assessment and forecast of the 
thermal environment in a sound, effective and practical way. This is due to the need for 
human beings to balance their heat budget  to a state very close to his/her thermal 
environment in order to optimise  his/her comfort, performance and health. This means to 
keep heat production and heat loss in an equilibrium in order to keep the body core 
temperature at a constant level. Heat is produced as a result of the metabolic activity required 
to perform activities. Heat exchange takes place by convection (sensible heat flux), 
conduction (contact with solids), evaporation (latent heat flux), radiation (long- and short-
wave), and respiration (latent and sensible). 
 
Figure 1. There are many possible applications for the UTCI, one of them is in Heat Watch Warning Systems 
designed to mitigate the impacts of heat waves 
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Developing a Pan-European Research Programme for Environmental 
Protection (SKEP ERA-NET, WP5) 
S. Colgan, J. Greaves 
Irish Environmental Protection Agency, PO Box 3000, Johnstown Castle Estate, County Wexford, Ireland 
S. Gardner, K. Shackell, L. Hutt 
SKEP ERA-NET Coordination team, Environment Agency, Government Buildings, Westbury-on-Trym, Bristol, 
Avon, UK 
 
 
The SKEP network brings together 26 key national research funders in 18 countries to 
generate scientific knowledge in collaboration to support environmental protection.  Our 
objective is to facilitate the improvement of science in policy processes and support evidence-
led modern regulation. We are currently funded by the Commission’s 6th Framework 
Programme (FP6). 
Over the past three years SKEP has created and tested a robust research platform whereby 
public-sector environmental funding organisations can co-fund transnational calls for 
research. Calls funded in this way provide the science necessary to underpin policy 
development in crucial emerging areas. Based on the experience and success of the first two 
‘pilot’ calls this 3rd and Main Call for SKEP will launch a significant science-policy cluster 
programme to serve the needs of environmental regulators. It will address key shared research 
needs for SKEP network members, using a range of funding collaboration mechanisms as 
appropriate to allow maximum participation by network members and encourage cost-
effectiveness. 
The focus of this research will be to investigate, innovate and learn from others’ approaches 
within three main themes: 
1. Habitat and landscape change, e.g. river basin management objectives, the 
Environmental Liability Directive, integrating climate change into the Water 
Framework Directive, defining environmental limits, interlinking legislative 
challenges. 
2. Optimising resource efficiency, e.g. green technologies, biogas draft Directive, EC 
2005 resource strategy, Waste Framework Directive revision, water-use efficiency  
3. Impacts of future technologies, e.g. managing emerging technologies, information 
technology and environmental information, knowledge gaps for nanoparticles and 
nano-bio materials, existing regulatory framework for converging technologies. 
 
Funding collaboration methods will give network members the ability to engage in significant 
long-term research investment and/or smaller, short-term flexible research needs through the 
Core and Support programmes, respectively.  
A range of funding methods will be available for the trans-national Main Call Core and 
Support Programmes. These include: Projects wholly grant funded by single 
partners but linked at the programme level (Project Adoption or Full Project 
Funding); and those in which costs are shared within a project: Projects grant 
funded on a country-by-country basis (Virtual Pot with ‘juste retour’); 
Projects grant funded mainly on a country-by-country basis, with some ‘cross 
funding’ to maximise the number of funding opportunities (Virtual Pot 
without ‘juste retour’); and Projects procured on behalf of the participants by a nominated 
Contract Manager and funded by contributions from all participants (True Common Pot). 
BRIDGING THE GAP – FROM WORDS TO DEEDS                                   POSTER ABSTRACTS 
  
16 
 
The importance of green criminology in responding to environmental 
changes  
 
Katja Eman 
Faculty of Criminal Justice and Security, University of Maribor 
 
 
The environment is a space with defined characteristics, different connections and phenomena 
which surround humans. Mankind cannot exist away from nature because it arises from it and 
has to stay in accordance with it and keep in immediate touch with it. On the contrary, 
mankind could simply die out. Human anthropocentrism and the capitalist treatment of 
modern societies had led to the situation where the environment is being threatened by 
numerous different dangers and consequences of the deformations that have been caused. A 
period of disillusionment very quickly followed the Industrial Revolution. The reasons for 
that were the shocking finding that species are disappearing because of pollution and 
environmental changes. Similarly, people are dying because of pollution, climate changes and 
the ever more frequent and worse natural catastrophes. 
  
Many different sciences have responded to these environmental changes and consequences; 
ecology, sociology, law, forensic science and criminology.  
  
The purpose of this article is to illumine the meaning and research findings of green 
criminology1. It is a branch of criminology, a science about the comprehension and restriction 
of crime (Pečar, 1998), whose subject of study is the environment. Green criminology is a 
phenomenological and causal-genetic science that studies phenomena and forms of deviated 
behaviour against the environment, researches the causes of such acting and uses 
comprehensions of empirical researches and results (Meško, 2006) about environmental 
changes and consequences caused by man. Numerous irregularities, deviation, violations and 
crimes against the environment have been defined as green crimes. In the two last decades, 
green criminology has offered some very important findings through its research work and 
used it in the prevention of deliberate negative changes to the environment.  
 
The aim of this contribution is to set out the meaning of green criminology and its modelling 
of phenomenological schemes of forms of environmental crime. All of this is important for 
realisation of the need to (quickly) take measures. Green criminology accomplishes this 
through prevention. Further, communication between criminologists and other scientists, 
researchers, policy-makers and civil society is important. We are all exposed to the 
consequences of environmental changes. The article presents an attempt to include the results 
and solutions of green criminology into the programmes and strategies for protection of the 
environment in Slovenia. 
Unfortunately, many unwanted changes to the environment appear as a consequence of 
environmental crime. The causers of these crimes and their methods are developing parallel 
with everyday progress. For this reason, it is important to take into consideration the 
cognitions of green criminology when we proceed from words to deeds.  
                                                 
1 In the final decade of the last century, British criminologists (Lynch, 1990; Groobridge, 1998; Lane 1998; 
South 1998) starting from discussions about criminological studies about eco-crime caused by rich and powerful 
people developed a proposal about the formation of green criminology, which refers to crimes against the 
environment. Carabine et al. (2004: 28) state that green criminology has four main tasks: 1. to document the 
existence of green crimes in all their forms and to evolve basic typologies and distinctions; 2. to chart the 
directions in this area, and to assess the complications and political issues generated; 3. to connect green crime 
with social inequalities; and 4. to assess the role of green social movements in bringing about social change. 
Green criminology inspects narratives and disciplines and provides an interface between social movements and 
green politics.  
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The conclusion highlights the importance of co-operation and overcoming obstacles in the 
common response to environmental changes. The originality of the article arises from its 
attempt to install the phenomenological schemes of environmental crime and cognitions and 
determined solutions of green criminology into documents about responding to environmental 
changes. The awareness of society, education and use of prevention are only three of the 
many possibilities for improving the present situation and for a better response to future 
insecurities.  
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ManagEnergy Involvment Bridging the Gap 
 
Malin Fransson 
ManagEnergy, European Commission, Directorate General for Energy and Transport 
 
 
ManagEnergy is an initiative of the European Commission Directorate-General for Energy 
and Transport, which aims to support local and regional actions on energy efficiency and 
renewable energies. It is also a European network of local and regional energy agencies 
(LEAs). 
 
The main tools ManagEnergy provides are sectoral advice, training, sectoral information kits, 
workshops and online events. Additionally information is provided on case studies, good 
practice, European legislation and programmes. All support services offered by ManagEnergy 
are free of charge. 
 
The purpose of the Sectoral Advice (SA) Facility is to make short-term expert assistance 
available free of charge to Local and Regional Energy Actors, such as Energy Agencies, 
cities, provinces and regions, in a rapid and uncomplicated manner. Simply put, this allows 
Local and Regional Energy Actors (LEAs) the possibility to request the services of an energy 
expert in a specific technical form 5 to 10 days. 
 
Assistance under the SA Facility can be requested in the following sectors: 
• Energy performance of Buildings 
• Energy end-use efficiency and Energy Services 
• Energy-efficient equipment and appliances 
• Biofuels and Biomass 
• Decentralised RES applications 
• Kyoto commitments and mechanisms 
• Energy Education 
• Transport and Mobility 
 
Assistance is ongoing in several venues on energy efficiency of public lighting, refurbishment 
of public buildings according to energy-saving standards, training of teachers to include RES 
issues in the curriculum of secondary school students.  
 
Please check www.managenergy.net/sa.html for complete information. 
 
Training is a major way for local actors to develop their management capacities, meet with 
other local actors, and to share experience on best practices, successful projects and measures 
at local level. ManagEnergy Training is organized in partnership with regional and national 
energy actors. ManagEnergy training sessions focus on specific practical experience and they 
are targeted towards Directors and Deputy Directors from Local and Regional Energy 
Agencies. Modules cover issues such as: management aspects of the agency, sharing best 
practice, drawing up contract documents and preparing proposals under relevant EU support 
programmes. Training sessions are organised is many EU member states. Information and 
material is available at www.managenergy.net/training.html. 
 
The Sectoral Information Kit is a new service provided by ManagEnergy in 2007 and 2008. 
The information kits will gather together a wide range of different themes related to 
sustainable energy such as energy use in buildings, energy education, behavioural change, etc. 
BRIDGING THE GAP – FROM WORDS TO DEEDS                                   POSTER ABSTRACTS 
  
19 
Each sectoral information kit will be available for download from the ManagEnergy website 
in English, French, German, Spanish, Italian and Polish. A PowerPoint® version of each of 
the information kits (English only) is also provided. Eight sectoral information kits are now 
available: 
• Energy Use in Buildings 
• Education 
• Changing Behaviour 
• EU Funding for Sustainable Energy 
• Energy Efficient Products and Appliances 
• Energy Efficient Transport: moving sustainably! 
• Sustainable Communities 
• Energy End-Use and Energy Services 
 
ManagEnergy KidsCorner http://www.managenergy.net/kidscorner is divided into three main 
sections: 
• A database of online energy education resources for teachers 
• Web pages for children aged 7-11 years in 27 languages 
• Web pages for students aged 12-16 years in 27 languages 
 
The teacher database currently includes links to over 300 websites and can be searched by 
website language, focus area (renewables, energy efficiency or transport), user type (teacher 
or pupil), and type of resource (lesson plans, images, animations, videos, tools, information, 
links, activities, places to visit, etc). Screenshots from all the listed online resources have 
recently been added to the database. This means that teachers and other energy education can 
now visually scan the search results to quickly see which interfaces are aimed at children, and 
which are more technical. For the younger children (6-11) ManagEnergy KidsCorner provides 
an interactive Flash interface with links to information boxes on climate change, 
environmental impact, energy saving and various renewable energy sources - biofuels, wind, 
hydro and solar. These pages include a wide range of animations, games, downloads to colour 
and paint, a photo gallery, screen savers and web links. 
 
 
 
For the older age group (12-15) there are attractive information pages that encourage students 
to take positive action on climate change, energy saving and sustainable transport. This 
section of KidsCorner also includes a photo gallery, games and an e-postcard service, as well 
as links to videos and energy web sites in each language. In 2007, a new Statistics section was 
added to the ManagEnergy KidsCorner website for young people. The DataPlyer includes 
animated interactive graphs with changing images, and covers six main topics: 
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• Global CO2 Emissions from Energy 
• EU25 CO2 Emissions by Sector (power, industry, homes, services, transport) 
• EU25 CO2 Emissions from Transport 
• Power Generation by Type of Fuel in EU25 for 2000-2030 
• Power Generation by Renewables in EU25 for 2000-2030 
• Energy Demand in Transport in EU25 for 2000-2030 
 
 
 
New animations, games, downloads, Flash 
presentations and interactive flick-books are 
being added to KidsCorner in 2008.  
 
ManagEnergy is always pleased to link new 
online teaching materials to its energy edu-
cation pages, which are promoted through 
workshops, newsletters and publications. To 
promote your online energy edcuation re-
sources through ManagEnergy, send details 
by e-mail to kidscorner@managenergy.net. 
 
 
Note: ManagEnergy receives many hundreds of emails a day, so please give your e-mail the 
subject "NEW WEB LINK FOR MANAGENERGY EDCUATION DATABASE" so that it 
is easily identifiable. 
 
ManagEnergy Case Studies reflect the work done by Local and 
Regional Energy Actors and other local actors, and is the perfect 
tool for disseminating projects, results and methodologies used 
throughout Europe.  
 
ManagEnergy is always looking for new Good Practice case 
studies to publish across Europe. If you are an energy agency, a 
local authority or an actor developing projects at local level, 
ManagEnergy Case study is the perfect choice. The Case study 
template should not be more than 5 A4 pages and can be found on 
the website www.managenergy.net/casestudies and sent to 
info@managenergy.net for editing and evaluation. 
 
 
To assure high quality Case Studies on the website, the case studies are going through an 
editing process in close cooperation with the authors. The editing process takes into 
consideration the language used and presentational aspects as well as the technical content. 
The template is sent back to the author for completing if the content does not fulfilled the 
established criteria. The final products are then being published on the website Case Studies 
page. All case studies are being evaluated against a number of established criteria, by a pool 
of experts in the relevant fields. The level of replication has continued to have the highest 
weight factor amongst the evaluation criteria. A spreadsheet has been developed to assist the 
evaluation process and the overall follow up of the case studies submitted. The “Good 
Practice” case studies have been selected based on the results of this evaluation process and 
the approval from the Commission. ManagEnergy Good Practice case studies are projects 
that: 
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• Demonstrate a positive contribution to energy efficiency and use of renewable 
energies in Europe 
• Are suitable for replication by energy actors at regional and local level 
 
The ManagEnergy website includes a Partner Search system with some 3500 organizations, 
including 380 energy agencies, which can provide valuable expertise and partnerships on 
energy activities at local and regional levels. 
 
Workshops on priority energy topics that allow local actors to learn about the latest good 
practice and knowledge available in Europe. During 2008, ManagEnergy will be arranging 
several events aimed at local and regional energy actors. The workshops will focus on such 
themes as renewable energy, energy efficiency and mobility and transport. If interested in this 
service, please send an email to workshops@managenergy.net. 
 
The Covenant of Mayors was launched at the plenary event of the Seventh ManagEnergy 
Annual Conference which took place on 29 January 2008 as part of the Second EU 
Sustainable Energy Week. The Covenant of Mayors is an ambitious initiative of the European 
Commission that will bring together the mayors of Europe's most pioneering cities in a 
permanent network to exchange and apply good practices across these cities and beyond to 
improve energy efficiency significantly in the urban environment. The Covenant of Mayors is 
the response of the most active cities to global warming: a formal commitment by the cities to 
reduce their CO2 emissions even beyond the EU 20% objectives. Almost 100 cities 
throughout Europe, including 15 capitals, have expressed their willingness to join.  
 
 
 
 
 
More information can be found at: 
http://www.managenergy.net/com.html 
 
Please visit the ManagEnergy website 
at: www.managenergy.net 
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Towards effective biodiversity governance: let’s discuss knowledge needs 
together 
 
Eeva Furman, Eeva Primmer, Mikael Hildén, Taru Peltola, Janne Rinne, Tarja Söderman 
Finnish Environment Institute, Finnland, eeva.furman@ymparisto.fi 
Rob van Apeldoorn 
Alterra, The Netherlands 
Geert deBlust 
INBO, Belgium 
 
 
 
ALTER-Net is a long-term biodiversity research network project of the EU’s 6th framework 
programme. It links together 25 European organisations with expertise on biodiversity 
research, including governmental research institutes, universities and one non-governmental 
organisation. The institutional umbrella of ALTER-Net facilitates the collaboration of more 
than 600 researchers. 
   
Gaps in knowledge about key problems and their framing are a major obstacle to an effective 
biodiversity governance. ALTER-Net approaches conservation and the sustainable use of 
biodiversity by analysing and developing effective tools and methods for knowledge 
production, management, transfer and use. 
 
The ALTER-Net community examines and develops processes for and approaches to 
collaborative and integrated identification, analysis and synthesis of present and future 
knowledge needs in biodiversity governance.  
 
 
Figure 1. Researchers from the ALTER-Net, a network of 600 European biodiversity researchers, plan a joint 
research agenda in the field of the future management of biodiversity conservation and sustainable use. 
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These processes require action on all levels from the local to the international level to cover 
the relevant spatial scales. The processes also invite researchers from various fields as well as 
various non-research experts to share ideas, approaches and outcomes (Kaljonen et al. 2007, 
Furman et al. 2007).  
 
We use the Drivers, Pressures, Impacts, State and Response (DPSIR) framework as a starting 
point with a special focus on societal responses (Fig. 2). 
 
 
 
Figure 2.  The policy cycle expansion of the Response in the DPSIR framework (from Primmer et al. 2007).  
 
 
Present activities and results 
 
• Local level 
 
ALTER-Net develops models that can be applied when identifying knowledge needs at 
multiple levels. 
 
A particular tool, fuzzy cognitive mapping, is applied and developed. Various stakeholders 
such as planners, managers and researchers are brought together to draw a belief structure 
which leads to a collaborative specification and agreement on common certainties, 
uncertainties and real knowledge needs in developing management plans in areas with 
complex ecological and societal characteristics (Fig. 3). 
 
In pilot studies, fuzzy cognitive mapping sessions are organised in five local areas. 
Researchers, managers and other local stakeholders discuss and jointly agree on the setting 
and knowledge needed to manage the planning. 
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Figure 3. A map from a fuzzy cognitive mapping session in Poland illustrating the outcomes from one group in a 
workshop in the Western Polonesie Biosphere Reserve. The group was asked to draw a fussy cognitive map 
starting from the concept unique landscape. A box contains the name of the concept and its value. In this case, all 
concepts were set to medium as a starting point. The positive effects are shown with red lines and the negative 
ones are illustrated with blue lines. The line from the market change is not connected as its influence was 
undetermined by the group (Skogoey & Skov 2007). 
 
 
• National and EU levels  
 
ALTER-Net tests and evaluates various measures for producing multidisciplinary syntheses 
of newly emerging issues which challenge traditional biodiversity management.  
 
We use an analysis of the bioenergy-biodiversity linkages as a pilot case for producing a 
methodology for a multidisciplinary synthesis due to bioenergy’s topicality and novelty on the 
political agenda in the EU and at the national level.  
 
Various methods are being applied currently.  
• A questionnaire is circulated within ALTER-Net partner organisations to identify 
relevant expertise to the topic. 
• Structured workshop methods are tested to provide a platform for researchers from 
various fields of the natural and social sciences to discuss and agree on framing, 
planning and conducting a synthesis. 
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• Some of the workshops serve as platforms for researchers to discuss the theme 
with other experts.  
• Workshops are organised at the organisational level, national level and Europe-
wide ALTER-Net level. 
• The material from the workshops is linked with a literature analysis which evolves 
along with the outcomes of the workshops and is open for review and comment 
throughout the process. 
• There is a concrete outcome from the process: a multidisciplinary synthesis 
provides an overall setting of the issue and can be used in both policy development 
as well as in forming policy relevant research plans. 
 
 
 
Mechanisms related to biodiversity 
Focus of research need 
Drivers 
Force behind 
changes 
Pressures  
Changing conditions 
for ecosystem survival 
 
Status of biodiversity 
 
Impacts 
Impact of change in 
status of biodiversity 
on humans 
 
Responses 
Debate, policy 
formulation, decisions, 
policy instruments, 
implementation 
Increasing need for 
renewable energy 
sources because of 
diminishing oil 
reserves and rising oil 
prices  
 
Growing demand for 
bioenergy due to the 
UN climate treaty and 
Kyoto protocol 
 
Increasing demand for 
bioenergy following 
the EU targets on 
renewable energy 
 
Aims for energy self-
sufficiency and 
security  
 
Etc. 
( - ) Rising demand for 
energy plantations can 
cause agricultural 
expansion. This may 
lead to land cover 
change (for instance, 
deforestation and 
occupation of wetlands 
and riparian areas). 
Peatlands may be dried 
and converted to energy 
plantations. 
 
( - ) Extensive energy 
crop monocultures can 
reduce habitat diversity 
in agricultural 
landscapes 
(homogenisation of the 
landscape). 
 
( - ) Conversion of 
valuable habitats to 
energy fields. 
 
( - ) Unsuitable farming 
practices: ploughing 
causes soil erosion and 
CO2 release from 
organic soil. 
 
Etc. 
( - ) Agricultural 
expansion can cause a 
habitat loss, 
fragmentation and   
changes in species 
composition.  
 
( - ) Changes in 
functional groups (e.g. 
decomposers, 
pollinators, predators)  
may cause further 
changes in species 
composition and 
material cycles. 
 
( - ) Cross-pollination 
with genetically 
modified energy crops 
and their wild relatives. 
 
( - ) Hybridisation of 
introduced energy plants 
with local species and 
subspecies (e.g. Salix). 
 
Etc. 
( - ) Deterioration of 
ecosystem services. 
Homogenisation of the 
landscape may result in 
a loss of pollinators and 
weakened natural pest 
control. Changes in 
vegetation cover alter 
water flow regulation. 
 
( - ) Indirect effects: 
decreased productivity 
of agricultural land due 
to nutrient export and 
loss of organic soil. 
 
( - ) Indirect effects: 
land ownership 
conflicts, indigenous 
people’s rights and food 
security problems in 
developing countries. 
 
( + ) The use of 
bioenergy can have 
many indirect 
environmental benefits 
IF fossil fuels are 
replaced with 
bioenergy. 
 
Etc. 
Policy formulation and 
instruments: feed-in 
tariffs, tax exemption 
and reduction, biofuel 
quotas and import 
regulations.  
 
Scientific reactions: 
development of "second-
generation" biofuels 
from ligno-cellulosic 
crops. 
 
Scientific reactions: 
research into short-
rotation woody crops 
(SRWC).  
 
Etc. 
 
Table 1. Interlinkages of biodiversity and bioenergy structured according to the DPSIR-framework. Preliminary 
outcomes from the study (www.alter-net.info, www.environment.fi/syke/bioenergycase). 
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• International level 
 
 
Figure 4. Scoring of all arguments for research needs from selected Biodiversity Convention (CBD) and 
European Commission biodiversity policy statements and decisions (Primmer et al. 2007). 
 
ALTER-Net aims to elucidate the relative research emphasis put on certain stages of the 
DPSIR framework. A content analysis of the arguments on research needs in Biodiversity 
Convention (CBD) and European Commission biodiversity policy statements and decisions 
showed that the focus is on the impacts of policies, while relatively few arguments reflecting 
the need for an analysis of the debate or differences in approaches or views among different 
actors are put forward (Primmer et al. 2007). (Fig 4.). We are analysing the knowledge needs 
raised in policy institutions on one hand and in the researcher community on the other hand 
and we reflect our results against the DPSIR framework.  
 
Conclusions 
 
The present practices of knowledge production, analysis, transfer and use do not suffice for 
the effective governance of biodiversity.  The goal of bridging the gap requires specific 
objectives and practices whose innovativeness requires critical analysis. Although each 
process of developing governance is context-specific depending on their subject, scale and 
stakeholders, certain elements remain the same. Therefore, we see collaborative, integrated 
models which are flexible taking into account the context specificity as playing a key role in 
raising the effectiveness of biodiversity governance. To this end, ALTER-Net develops, tests 
and provides a palette of models for biodiversity governance on various spatial scales, 
substantive issues and planning processes. 
 
References: 
 
Furman, Eeva, Riku Varjopuro, Rob van Apeldoorn and Mihai Adamescu, 2007. The implementation of 
international biodiversity initiatives: constraints and successes, 193-216. In: Hester R E & Harrison R M 
(eds): Biodiversity under Threat. Issues in environmental science and technology. 25. Royal Society of 
Chemistry. Cambridge.272 pp. 
Kaljonen Minna, Primmer Eeva, de Blust Geert, Nijnik Maria and Külvik Mart. 2007. Multifunctionality and 
biodiversity conservation – institutional challenges. Chmielewski, T (ed.): Nature conservation 
management: from idea to practical results. European Commission 6th Framework Programme A Long-
Term Biodiversity, Ecosystem and Awareness Research Network (ALTER-Net), 53-69. 
Primmer Eeva, Hildén Mikael, Toivonen Heikki, Furman Eeva, van Apeldoorn Rob, Slodczyk Katarzyne, 
Izakovicova Moyzeova Zita Milena, Spulerova Jana. 2007. Analysis of knowledge needs raised in policy 
institutions Background paper. Research Goal 3 Working Group. 31.1.2007. ALTER-Net RA4 Task Force 
Scientific anal. Drivers
Scientific anal. Pressures
Scientific anal. State
Scientific anal. Impact
Debate anal. Scientific
Debate anal. Public
Debate anal. Political
Policy formulation anal. Ex ante scenarios 
Policy formulation anal. comparison of alternatives
Decisions anal.
Instruments anal.
Impacts anal. Governance
Impacts anal. Biodiversity 
Impacts anal. Society
BRIDGING THE GAP – FROM WORDS TO DEEDS                                   POSTER ABSTRACTS 
  
27 
Skogoey Kristen Isak,  Skov Flemming. 2007. Fuzzy Cognitive Mapping – a model for public participation. In: 
Chmielewski T J (ed.): Nature conservation management: from idea to practical results. European 
Commission 6th Framework Programme A Long-Term Biodiversity, Ecosystem and Awareness Research 
Network (ALTER-Net), 195-207. 
 
 
          
 
           
           The web page of the ALTER-Net project: www.alter-net.info   
BRIDGING THE GAP – FROM WORDS TO DEEDS                                   POSTER ABSTRACTS 
  
28 
 
Energetic perspectives of environmental efficiency: the case of Slovenia 
  
Katarina Golob, Stanislav Avsec 
University of Ljubljana, Faculty of Education, Ljubljana, Slovenia  
 
 
 
Final consumption of electrical energy in Slovenia is still increasing, energy dependence 
which in 2006 was 52% is also growing and, like in other parts of the world, we are fighting 
excess greenhouse gas emissions. A fact is that a larger part of greenhouse gas emissions – in 
Slovenia 83% in 2006 – can be attributed to energy consumption. Energy efficiency and 
renewable energy sources are therefore essential for fulfilling the Kyoto demands and 
reducing Europe’s increasing dependency on energy imports, which by 2030 could be as high 
as 70%. 
 
These problems can be largely solved with the use of renewables with knowledge of their 
negative impacts on the environment. Another huge problem in the world is waste 
management. Large amounts of methane are being released from landfills, which is far more 
harmful to the environment than CO2 and in Slovenia landfills are responsible for a large part 
of emitted methane, which could be a problem for the Kyoto protocol’s implementation. 
Biofuels are the answer to the oil dependency seen in the transport sector. The target 
proportion of the Slovenian National Action Plan for energy efficiency 2008 – 2016 is 5.75% 
of biofuels and the minimum target of the European Commission plan is 10% of biofuels in 
motor fuels by 2020.  
 
Key words: energy sources, renewables, electricity from RES, energetic efficiency, waste 
treatment, environmental efficiency, biofuels, energy management. 
 
Introduction 
 
European energy policy is defined by three main principles: efficient use of energy, reduction 
of greenhouse gas emissions and greater use of renewable and alternative energy sources. The 
current situation with stocks of conventional energy resources and excessive greenhouse gas 
(‘GHG’) emissions requires an efficient policy for sustainable energy supply, which would 
also bring about the greater competitiveness of the national economy and social welfare. An 
instrument that can simultaneously provide greater welfare, environmental benefits and 
economic advantages is energetic efficiency. This is a field where a lot of energy can be saved 
and to which special attention is being paid by the European Commission. The Commission is 
trying to implement an Action Plan for energetic efficiency and to create new rules and 
standards. A key role in the achievement of the new energy policy goals will be played by 
technology so the Commission will invest every year between 2007 and 2013 about € 1 
billion in researches and innovations in the field of energy technology. The Commission 
emphasises that if all member states were to consistently execute the directives about the 
efficient use of energy (‘EUE’), energy consumption in the EU would not be rising as it is 
currently. Slovenia is among those member states with the highest growth of consumption. 
The shares of produced electricity from renewable energy sources (‘RES’) in relation to the 
total gross consumption of electricity in Slovenia are taken from the Statistical Office of the 
Republic Slovenia (‘SORS’), which monitors data according to the EUROSTAT2 
methodology. 
                                                 
2 Share of electricity production from RES in gross electricity consumption. Gross electricity consumption is defined as the gross production 
of electricity (generator net output) increased by imports and reduced by exports. 
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The consumption and GHG emissions are also uncontrollably increasing in the transport 
sector, a fact that is further increasing the energy dependency3. According to the Delo's FT4 
estimations, energy dependency will this year rise by 0.3% from 52.7% to 53% (Fig. 1). 
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Figure 1. Impact of share of energy produced from RES on energy dependency (source: SORS 2007, authors’ 
research) 
 
The political goals in the scope of utilising renewable energy sources are clearly defined. 
Slovenia has the following international obligations: 
• An increase in the share of electricity produced from RES in relation to total gross 
electricity consumption, declared in the Accession Treaty of Slovenia to the EU 
according to Directive 2001/77/EC5, of 33.6% by 2010. This goal is also summarised 
in the Resolution on the National Energy Programme (ReNEP)6. 
• The share of biofuels in the gross energy value of motor fuels: 2% by 2005 (ReNEP 
goal) and a 5.75% share by 2010, that is declared in National Action Plan for Energy 
Efficiency 2008-2016. The Plan of the European Commission defines at least 10% of 
biofuels in motor fuels by 2020. 
• Growth of the RES share in the primary balance from 8.8% (in 2001) to 12% by 2010 
is a ReNEP goal. The 12% share is consistent with the EU goal, declared in the White 
Paper on renewable sources of energy7. 
• An increase in the RES share in heating supply from 22% in 2002 to 25% by 2010. 
(The Directive on renewable energy sources for heating and cooling).  
 
The data and results of the research are based on the national database of the Statistical Office 
of the Republic of Slovenia (SORS) and on the European databases EUROSTAT and 
EurObserv’ER.   
 
Electricity from renewable energy sources 
 
The share of electricity produced from RES is decreasing. There are several reasons for this 
given in the annual energy overview 2005 [3]: production of electricity from RES in Slovenia 
is increasing very slowly and attainment of this goal is further aggravated by the fact that 
production from hydroelectric power plants that dominate in Slovenia is very dependent on  
precipitation and an even greater problem is the fast growth of electric energy consumption in 
the last few years, on average 4% annually (Fig. 2), which exceeds the growth of electricity 
production from RES.  It can also be seen that in 2000 and 2001 the shares of produced 
electricity from RES were not below the values given in Directive 2001/77/EC. In 2006, 
                                                 
3 Energy dependency is the ratio of net imports and energy supply on the national level. It measures the state's dependency on energy 
imports. 
4 Finančno–gospodarski tednik, Št. 92, 25. marca 2008 
5 http://eurlex.europa.eu/smartapi/cgi/sga_doc?smartapi!celexapi!prod!CELEXnumdoc&lg=SL&numdoc=32001L0077&model=guichett. 
6 The Resolution about National Energy programme (ReNEP), Official Journal of RS, No. 57/04. 
7 Energy for the future - renewable sources of energy: White Paper, COM(97) 599 final 
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Slovenia achieved 24.4%, which is still 9.2% below the target value to be achieved by 2010, 
namely 33.6%.  
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Figure 2. Share of electricity production from RES in gross energy consumption (source: K. Hanjalić et al., 
2008) 
 
The share of RES in energy supply was 10.55% in 2006, which is a little more (0.05%) than 
in 2005. With the share of RES in 2006, Slovenia is placed among the top half of EU member 
states (Fig. 3).  
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Figure 3. Share of RES in energy supply in 2005 and 2006 (source: EUROSTAT, authors’ research) 
 
The biggest decrease in energy sources among RES is seen with wood and other solid 
biomass, which has been decreasing since 2003, when it attained its peak of 98 GWh, to 76 
GWh in 2006. Of great increase is the use of solar energy and landfill gas (Fig. 4).  
 
Hydroelectric power plants have the highest share of electricity production from RES in 
Slovenia. In 2006 (Fig. 5) they produced 3591 GWh from the total 3708,134 GWh. Small-
scale hydroelectric power plants (up to 10 MW) produced 425 GWh and large-scale (above 
10 MW)  
 
3166 GWh, a higher value was only attained in 2004 when there was more precipitation (436 
and 3658 GWh). The rest of electricity from RES is produced from wood and other solid 
biomass (76 GWh) and landfill gas (27 GWh). 
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Figure 4. Index of electricity production for different RES in the period 2000 – 2005 (source: K. Hanjalić et al., 
2008) 
 
The average share of electricity from RES in gross electric energy consumption in the EU was 
14.65% in 2006; according to the EurObserv'ER report [6] it should grow by 6.35% by 2010 
to 21%. At the top of EU member states with the highest shares of electricity from RES are 
Austria with 62.89% (set target by 2010 is 78.10%), Sweden with 48.47% (set target by 2010 
is 60%) and Latvia with a 38.75% share (set target by 2010 is 39%). Slovenia is with its 
24.4% share in 7th place among the 25 member states. Of course, there are also some states 
with a very low share; in 12 states it is less than 10%. 
 
Hidro-power plants 
over 10 MW;
 3166 GWh; 86%
Hydro-power plants 
up to 10 MW; 
425 GWh; 11%
Wood and other 
solid biomass; 
76 GWh; 2%
Gas from waste 
plants; 
5 GWh; 0%
Solar energy; 0
GWh; 0%
Other sources;
 8 GWh; 0%
Landfill gas;
 27 GWh; 1%
Figure 5. Structure of electricity production from RES by sources in 2006 (source: SORS, authors’ research) 
 
Energy from waste 
 
The main purpose of waste incineration is to reduce the weight and volume of disposed waste 
and to recover energy. The initial volume of municipal waste can be reduced by 85-95%, a 
suitable  solution in highly populated areas where waste production is increasing but the space 
for its disposal is limited [5]. Despite the mentioned characteristics, waste incineration has a 
number of unwanted effects. Incineration plants can pollute the environment with flue gases, 
fly ash, ground ash, wastewater and “escaped” emissions. The pattern of emission spread into 
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the atmosphere depends on relief characteristics, the presence of trees and other obstacles, 
wind speed and direction, weather conditions, relative humidity… Emissions of gases into the 
atmosphere contain hydrogen chloride, hydrogen fluoride, carbon monoxide, sulphur oxides, 
nitrogen oxides, dioxins, furans (PCDD/PCDF), mercury and other heavy metals (Pb, Sb, As, 
Cr, Co, Cu, Mn, Ni, V, Sn).  A variety of toxic and harmful substances is found in ash. All 
these substances have harmful effects on our health. 
 
Many countries are facing increasing waste quantities and full landfills. Large amounts of 
methane are being released from the landfills, which is far more harmful to the environment 
than CO2 and, in Slovenia, landfills are responsible for a major part of the emitted methane. 
New waste treatment options use so-called landfill gas for the production of electricity. An 
example of such a practice in Slovenia is the Barje waste dump in Ljubljana. 
 
Waste incineration is often seen as an efficient and simple solution for the overfilled landfills 
and enormous amounts of generated waste. But around the world, where we are facing 
stronger limits on natural resources, the idea of burning them is simply irrational, especially 
because of the dangerous emissions from incineration. There are several solutions to the 
outlined problems: the primary ones are the reduction of waste generation, the recycling and 
reuse of waste, but above all there is the education and training for all participants in the 
waste management cycle.  Such a model was developed in the European Leonardo Da Vinci 
project Waste Train, which is about a modern “Blended Learning” approach as interactive 
education and training for waste management. The good practices of EU member states, 
described in the handbook Book of Rubbish, are an example of the efficient use and reuse of 
waste for heat and electricity production. 
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Figure 6. Amount of produced electric energy from landfill gas and gas from waste plants, Slovenia, annually 
(source: SORS, authors' research) 
 
The amount of electricity produced from landfill gas in Slovenia has been steeply increasing 
since 2000 (from 9 GWh in 2000 to 27 GWh in 2006). The amount of produced electricity 
from gas from waste plants is also rising (from 3 GWh in 2000 to 5 GWh in 2006) – Figure 6. 
A similar trend is seen in the EU, but the amounts of produced energy from waste are much 
higher. Figure 7 shows the quantity of municipal waste that was disposed by incineration. 
Most of that waste stream originates from households, also included is waste from shops, 
offices and public institutions. This amount is 1-2 kg per capita per year in Slovenia, whereas 
in some EU countries it is several hundred kg per capita per year. 
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Figure 7. Municipal waste incineration (source: EUROSTAT, authors’ research) 
 
 
Biofuels 
 
For the support of environmental protection and for greater energy independence, the EU has 
engaged itself to increase biofuel utilisation in motor fuels in its member states. In accordance 
with Directive 2003/30/EC8 and ReNEP, Slovenia began to increasingly introduce biofuels 
and other renewable fuels in traffic in 2005. Biofuel production has strong political support: 
Directive 2003/30/EC defines related proportions of biofuels in total motor fuel supply for EU 
member states to 2% by the end of 2005 and 5.75% by the end of 2010. The European 
Commission plan defines at least 10% of biofuels in motor fuels by 2020. The percentage of 
the biofuel is calculated on the basis of its energy content compared to the energy content of 
all petrol and diesel in the market for transport purposes. 
 
Slovenia has the best options for the production of biodiesel and pure vegetable oil. The 
primary material for the production of both biofuels is oil, which is produced by squeezing 
rape seeds. A report on the use of biofuels in the transport sector in 2006 states that, in 2005, 
approximately 2500 ha were sown and so with an average rape production of 3 tons/ha this 
amounts to 7500 tons of rape seed or 2500 tons of biodiesel per year. The Ministry for 
Agriculture estimates that there are a maximum of 6000 to 7000 ha of areas suitable for rape 
production. There are no facilities for the production of bioethanol or other biofuels suitable 
for mixing with petrol in Slovenia, and there are no refineries or facilities for mixing imported 
biofuels with petrol. 
 
The biggest biodiesel production plant in Slovenia is being planned, which will also be one of 
the largest in Europe – Nafta-Biodizel d.o.o., together with Austrian partners MB 
Maschinenbau & Handels GmbH. It should start operating in the first half of 2008. Its 
capacity will be 60000 tons of biodiesel per year, representing 88% of total Slovenian 
biodiesel production and 1% of biodiesel production in the EU (Fig. 8). 6000 tons of 
methanols will also be treated annually for biodiesel production purposes. 
 
                                                 
8 Directive 2003/30/EC of the European Parliament and of the Council on the promotion of the use of biofuels or other renewable fuels for 
transport, OJ L No. 123, of 17.5.2003; page 42 
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Figure 8. Biofuel consumption in the European Union in 2005 (source: EurObserv’ER, 2007, authors’ research) 
 
The operating programme for the reduction of GHG emissions sets the target for biofuel’s 
introduction in traffic in the first 5-year period from 2008 to 2012 of the Kyoto protocol to the 
reduction of GHG emissions by at least 120000 tons of CO2 equivalents per year, which 
means an annual replacement of about 45000 tons of diesel and petrol. One kilogram of used 
biodiesel causes a reduction of CO2 emissions by 3.2 kg [7], besides it enables up to 35% 
lower CO emissions and up to 20% lower emissions of unburned hydrocarbons (CH) into the 
atmosphere. On the other hand, biofuels have their own negative properties and consequences 
which cannot be ignored. The prices of food are noticeably rising because of the increased 
cultivation of plants for biofuel production. This leads to lower food safety, an increase in the 
danger of monocultures phenomenon and greater nitrogen oxides (NOx) emissions which are 
poisonous for humans. 
  
Agricultural lands are expanding (~ 13% of agriculture lands needed to fulfil the 5.75% share 
target, X% for 10%!) with a possible loss and degradation of habitat types important for 
biodiversity (such as raised bogs, wetlands, forests). The use of genetically modified 
organisms is increasing and at least biodiesel has a 5 – 10% lower calorific value, which 
consequently leads to higher fuel consumption. According to the biofuel consumption trends 
in EU member states (EU-25), which are now about 2% [6], by 2010 the share of biofuels in 
traffic should be 5.45%, which is still below the set target in the White Paper, namely 5.75%. 
 
Conclusion 
 
Incentive factors of energy politics are high oil and gas prices and the facts that the EU’s 
import dependence is steeply rising and that the climate change is largely influenced by CO2 
emissions, which mostly arise from the energy sector. In 2050 we should have at least 30% of 
renewable energy and 30% less emissions. Companies that are nowadays investing in energy 
efficient technologies will therefore create higher profits. For the greater success of EUE 
projects it is important to co-operate at all levels, between companies and ministries and other 
associations. A company’s EUE plan should include the environment in which it operates 
with its suppliers and customers on the other side. 
  
In the CEN/CENELEC, the European committee for standardisation, an energy management 
standard is being prepared which should be a derivative of the ISO 14001 environmental 
standard and come into force by 2010. This will further increase the efficient use of energy. 
Energy intensity in Slovenia is decreasing, but remains high in industry. Energy surveys are 
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necessary for companies and similar approaches as with the known environmental standards 
could be used for energy management. However, a plan is essential for the implementation of 
energy management, as only a good plan enables the monitoring of results and, based on 
them, targets to be set. The proposed monitoring of energy consumption is the monitoring of 
energy indexes and a comparison of them is the basis for starting the planning. For companies 
it is indeed interesting to join the GreenLight and/or MotorChallenge programmes.  
 
Biofuels as a renewable energy source have positive effects on the politico-economic 
dimension and on the environment. With biofuel production, countries are providing 
themselves with an energy supply which means the reduction of energy dependency, the 
stimulation of sustainable agriculture, the prevention of the overgrowing of cultivated land 
and revival of degraded areas. 
 
The production of biodiesel as alternative energy sources will also essentially contribute to the 
preservation of a healthy and clean environment. With realisation of this project, Slovenia will 
markedly cut its GHG emissions, an important contribution to the Kyoto protocol’s 
implementation, and will also fulfil the demands of the European Directive on biofuels.  
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The urban environment in Slovenia is confronted with the air pollution problem of harmfully 
high ozone concentrations. The Slovenian automatic ozone measuring network has been 
extended in the last two decades and presently covers those regions where the highest values 
are expected. Because of topographical and climatological conditions and the presence of 
extensive urban environments the most critical air pollution episodes occur in the western part 
of Slovenia that is open towards the Adriatic Sea and the Po valley. A modern automatic 
urban air pollution measuring station is installed in the city of Nova Gorica, situated near the 
larger Italian city of Gorizia. It is a Mediterranean-influenced area, characterised by hot 
summers with a low number of days with precipitation. An analysis of measurements taken at 
this station showed that ozone is an important air pollutant there, especially in summer.  
 
The aim of the presented study is the construction of a forecasting model suitable for use in 
the municipality. The basic model capabilities should be forecasting the ozone concentration 
values for the following day whereby the model would be able to produce information for the 
citizens that a day with an ozone alarming value is coming. The initial focus is put on the 
problem of the maximal hourly value of ozone concentration that would appear on the 
following day. This value should be predicted on the basis of all measurements available from 
the local automatic station and from the meteorological prognostic model results at 19:00 on 
the day before.  
 
Two different modelling tools are described and compared with each other in our study: a 
multilayer perception neural network and Gaussian processes. The most crucial point in air 
pollution modelling represents pattern and feature selection. No pattern selection was 
performed because of the relatively small set of data logs available from the start of 2002 until 
the end of 2004. August 2003 (high concentrations), January 2004 (low concentrations) and 
September 2004 (medium concentrations) are excluded and used for the validation set, while 
all the remaining patterns are used for the learning set.  
 
A sophisticated feature selection procedure is performed among the available measuring 
parameters of the ANAS automatic measuring station at Nova Gorica which measures basic 
meteorological parameters (wind, temperature, relative humidity, air pressure, global solar 
radiation), gas pollution (SO2, O3, NO, NO2, NOX) and dust (PM10) air pollution. 
Additional features are selected from basic meteorological parameters forecast for the next 
day are available for the city of Nova Gorica from the meteorological prognostic model. The 
finally selected input features are: air temperature, global solar radiation, NO, NO2, 03, 
prognostic maximum air temperature and prognostic wind.  
 
After the pattern and feature selection has finished, two models are constructed based on the 
two selected modelling techniques. Several performance indices are determined to be used as 
a measure of quality and to compare the two models. Results of comparisons between the 
measured and predicted values from the validation set showed that a good correlation, a high 
success index, a high performance index and a relatively low root mean square error are 
obtained from both models.  
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The SKEP network brings together 26 key national research funders in 18 countries to 
generate scientific knowledge in collaboration to support environmental protection (Figure 1). 
We are currently funded by the Commission’s   6th Framework Programme (FP6). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 1. Distribution of the SKEP network 
This paper describes the process by which the 
network developed a strategic overview of 
opportunities for pan-European collaboration 
based on sharing and analysing our current 
research portfolios and priorities. We describe an 
innovative web-based system developed to gather 
and share our research portfolios (worth in excess 
of €500 million for the period between 2004 and 
209). We also describe how this information was 
categorised using a new DPSIR-based 
environmental research classification scheme, 
and then analysed to identify opportunities for 
co-funding research. 
 
The SKEP network was created in order to facilitate the improvement of science in policy 
processes and support evidence-led modern regulation. The network is composed of public-
sector funders of environmental research, represented by environment ministries, EPAs and 
research institutes. This spectrum of funders makes it possible for the network to address 
science in policy issues in a holistic manner and from a variety of organisational perspectives. 
 
Data gathering and structuring – the information management system 
 
An important early objective of the network was to provide transparent and structured access 
to the participants’ research portfolios. The explicit aim was to reduce any overlaps in 
research funding and to provide a catalyst for identifying areas with co-funding potential. The 
decision was made by the network to develop a web-based information tool which would 
contain agreed information at the project level. 
 
The list of agreed fields for data exchange included the project title and description, keywords 
associated with the research in question, the start and end dates of the work, and the project 
budget. Contact information for the project manager was included, as was a reference to the 
relevant research programme. 
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A series of blank templates were distributed to network participants in order to be populated 
with research portfolio information. These completed templates were then used to produce a 
password-protected on-line database which could be accessed by network members from the 
SKEP website (see Figure 2).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Populating the SKEP on-line database of environmental research activities. 
 
 
Classification of research – the Research Classification Framework 
 
In order to allow the standardised assessment of research projects within different 
organisations, projects were categorised using a new DPSIR-based environmental 
classification system developed by the UK-based contractor, WRc.  
 
The classification framework required that individual projects be coded according to the 
following criteria: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Coders were required to select those elements of the DPSIR framework which most 
accurately described the environmental research in question. At least one of the DPSIR fields 
had to be filled in. 
 
This process was carried out remotely by network participants using an on-line classification 
tool (‘OCT’) which was placed on the SKEP website in April 2006 (see Figure 3). 
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Participating organisations were then able to log-on to the SKEP website and use an on-line 
coding tool to view and classify their research activities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. The SKEP online coding tool (‘OCT’) 
 
The addition of primary (red) and secondary (blue) classification choices allowed detailed 
meta-data on research activities to be added to the SKEP database of environmental research 
activities (Figure 4).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Summary details of the classification of an environmental research project on the SKEP database 
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Knowledge management tools – what do the data look like? 
 
Once the data input and classification was complete the research database was augmented by 
a series of knowledge management tools to allow users to interactively search for information, 
download data and summarise it graphically.  
 
Research data can be searched by keyword, a variety of charts, or in more complexity through 
‘topic maps’ which allow users to look at links between research projects sharing 
complementary objectives (see Figure 5).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Examples of the SKEP database knowledge management tools 
 
 
Analysing the data – an overview of research needs 
 
Coding projects within the classification framework and further details of budgets and 
durations of projects were sufficient for an overview analysis of the SKEP participants’ 
current research activities. However, further information was collected (via a series of matrix 
questionnaires) to analyse future research priorities and where any possible gaps and 
collaboration opportunities exist: a) indication of the participants’ individual research 
priorities; and b) opinions on the relative costs of research in different areas. This takes into 
account the fact that some areas of research are more costly than others in relation to their 
desired outcomes. The gap analysis was conducted by comparing, issue by issue: 
 
▪ views on priorities and costs with 
▪ relevant project budgets, on an individual participant basis through a ranking-
comparison process.  
 
The outcome was a ranked difference score for each issue as follows:  
 
Ranked difference (RD) = [Rank by P x C Factor] – [Rank by Adjusted Budget]  
 
 
These ranked difference values were interpreted as follows: 
 Positive RD: The participant appears to be spending more on the issue than would be 
indicated by its perception of that issue’s future priority x cost ranking. These are 
therefore potential ‘Overspend’ areas and do not represent potential opportunities for 
collaborative research activity/funding. 
 Negative RD: The participant appears to be spending less on the particular issue than 
would be indicated by its perception of that issue’s future priority x cost ranking. 
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These are therefore potential ‘Gap’ areas and represent potential opportunities for 
collaborative research activity/funding. 
 
The ranked differences of priority and cost versus budget were combined across all 
participants through averaging, and were also examined for all organisations individually.  
For convenience of comparison, the issues were divided for the gap analysis into two sub-
groups – Environmental Issues and Technical Issues – as defined in the issues table of the 
RCF.  
 
Analysis by Environmental Issue classification element 
 
Figure 6 below illustrates the network participants’ views on the research priorities of 
different environmental issues as a function of the relative cost to undertake the research. 
Results are presented on the basis of DPSIR elements which indicate a breakdown in research 
spends. In this case, the highest priority was allocated to toxic substances (human health 
effects). 
 
 
Figure 6. Average Priority and Cost Factors (PxC) for Environmental Issues 
 
 
Variations in Priority and Cost Factor products (PxC) across participants 
 
Figures 7 shows, respectively, the variation in views across network participants with respect 
to environmental issues. The ‘bulls-eye’ chart indicates the average, maximum and minimum 
values returned by any participant on a particular environmental issue. When individual 
environmental issues were assessed on the basis of rank-differences (RDP, RDPxC), the co-
funding priorities of the initial SKEP network members became clearer. Figure 8 (below) 
illustrates the co-funding preferences in the areas of ‘Landscape damage’. Dots outside of the 
circle indicate a perceived overspend, dots inside of the circle a perceived underspend (or 
research need) that could be addressed by collaborative research. 
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Figure 7. The variation in values between SKEP network organisations by Environmental Issue (left); Figure 8. 
A bulls-eye plot of rank differences used to identify collaborative funding opportunities in the field of ‘landscape 
damage’ (right). 
 
Conclusions 
 
The SKEP Research Classification Framework (‘RCF’) provides a comprehensive yet readily-
accessible system by which to classify environmental regulatory research within a DPSIR 
framework. Existing research by SKEP participants is dominated by the ‘traditional’ 
environmental regulatory issues (e.g. air, water and soil pollution; ecosystems and 
biodiversity; waste management; toxic substances), with climate change figuring large in the 
overall portfolio. Spend on ‘newer’ emerging issues (e.g. energy, fuel and resource demand 
management; urban and transport problems; impacts of new technologies) is currently lower. 
The focus on the ‘traditional’ technical issues (environmental monitoring, modelling, process 
technology and risk assessment) is similarly evident, although the ‘newer’ areas of product 
technology and sustainable development tools receive a broadly comparable spend. Waste 
minimisation and economic instruments receive relatively little spending. This dominance of 
‘traditional’ areas of research may be entirely in balance with the participants’ responsibilities 
and information needs, yet it must be borne in mind that there is an innate tendency of 
research activity to lag behind changing needs. The inclusion of relative cost per unit outcome 
in any assessment of research priorities has been shown to be important. Gaps and potential 
opportunities for collaborative funding arise in respect of the following Environmental Issues 
(in order of the strength of a case): ‘Toxic substances - human health effects’; ‘Hydro 
morphological change (including sea-level rise)’; ‘Impacts of new technologies’; ‘Natural 
disasters and Landscape damage’. Gaps and potential opportunities for collaborative funding 
arise in respect of the following Technical Issues (in order of the strength of a case): ‘Waste 
minimisation’; ‘Environmental remediation’; ‘Environmental technologies (products)’. It was 
recommended that the SKEP consider establishing future research ‘calls’ in one of more of 
these issue areas.  
 
 
 
 
 
 
 
 
 
BRIDGING THE GAP – FROM WORDS TO DEEDS                                   POSTER ABSTRACTS 
  
43 
 
Adaptation to Climate change in France. From strategy to action plan. 
 
Régis Juvanon du Vachat 
Météo-France, Direction Générale, 2 Avenue Rapp,75007 Paris-France, Regis.Juvanon-du-Vachat@meteo.fr 
Marc Gillet 
ONERC, MEDAD, 20 Avenue de Ségur, 75007 Paris-France, Marc.Gillet@onerc.ecologie.gouv.fr 
 
 
The Observatoire National sur les Effets du Réchauffement Climatique (ONERC - National 
Observatory on Impacts of Climate Warming, www.onerc.gouv.fr) was created by law on 19th 
February 2001. Its main activities concern the study of impacts of climate change for 
mainland France, as well as the over-seas territories. The missions of ONERC are two-fold: 
(i) to collect and disseminate information, studies and research on risks associated to climate 
change and extreme events; in this respect, the observatory does not make measurement, but 
builds upon existing structures; (ii) to make recommendations on measures of prevention and 
adaptation in order to limit the risks associated to climate change. For that goal, ONERC 
develops a range of tools for adaptation planning, which can help local collectivities to assess 
impacts and provides a first approach to adaptation planning. An example of such tools is the 
presentation of climate scenarios over France (from numerical simulation of climate) and also 
the definition of indicators, both observed and predicted. Some examples of such results will 
be shown concerning their application in the following sectors: health, water, forestry and 
agriculture. 
 
These sectorial applications are now embedded in a National adaptation strategy adopted by 
the government in November 2006, which presents a vision on how to address the subject and 
sets up an approach towards adaptation actions. A cross-cutting approach along three strands 
has been defined (by economic sectors, by type of environment and through resources). From 
that a national adaptation plan, which contains more specific measures, is under construction. 
  
Some examples of climate impacts will be given, concerning the over-seas territories, 
especially the Région Réunion and Department Martinique, which have been recognized as 
most vulnerable to climate change. These examples may be the occurrence of cyclones or the 
problem of coral bleaching. Moreover in the context of Climate Convention, adaptation is 
now considered as an important theme for negotiation, especially in relation with developing 
countries.  
 
The Fonds Français pour l’Environnement Mondial (FFEM), together with the Ministry of 
Foreign and European Affairs and ONERC are starting a project for capacity building on 
impacts, vulnerability and adaptation in the South-West part of Indian ocean. That region is 
concerned by hurricanes, infectious diseases, coral bleaching, sea level rise, fisheries 
stocks...Also a similar project to help countries to build resilience to climate change is under 
development in West Africa (water resources and agriculture). Finally a general conclusion is 
given on the development of a methodology for adaptation, which can be used in different 
contexts (countries or sectors). 
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Environmentally friendly urban transport 
Best practice case study by ZE-EN. d.o.o. 
 
Matej Kračun 
 ZE.EN d.o.o., matej.kracun@zeen.si 
Matjaž Knez 
University of Mariboru, Faculty of logistics Celje - Krško, matjaz.knez1@uni-mb.si 
 
 
Globalization as facilitator for the increasing flow of people and goods, has a big impact on 
the growth of the traffic sector connected with the pollution and the influence it has on the 
environment. It is furthermore highly dependent on oil and oil related products. City centers 
are overloaded with various big and loud vehicles, air is extremely polluted, there are 
unpleasant smells, accidents and no appropriate place for people to enjoy a quiet walk… 
These are important environmental and logistical issues, which result from the increased 
traffic. To reduce the burden that has been put on the environment in towns, one has to make 
a change in the field of transport. According to the European Commission report the average 
speed during rush hours is smaller than that of the coach, due to the congestion in towns 
caused by cars. That’s why it is not surprising that many European cities and other towns 
around the world encourage the use of the so called “green vehicles”, electric scooters and 
hybrid cars.  
 
This article aims to explain what is happening in the field of environmentally friendly 
transport services at home and worldwide. As a result or as a consequence of this, our aim is 
to introduce a Slovene project, a start-up company ZE-EN d.o.o. that engages in green energy, 
different types of vehicles it is placing on the market for both commercial and business 
purposes, and also company’s future development projects offering alternative drives and 
vehicles and filling stations using renewable sources of energy. 
 
Key words: 
 
Globalization, ZE-EN d.o.o., urban transport, environmental problems, emissions of CO2, 
green vehicles, electric scooters 
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Soil map of Slovenia 1: 250 000 
 
F. Lobnik, H. Grčman, M. Zupan, T. Prus, A. Lisec, I. Tič, T. Kralj  
Biotechnical faculty, Agronomy department, Centre for Soil and Environmental Science 
 
 
The digital soil map in the scale of 1:250 000 (DPK250) was derived from the basic soil map 
in the scale of 1: 25 000 (DPK25) data using GIS generalization techniques. Together with 
short history and description of Slovenian soil classification and most common soil types, 
land uses and their threats in Slovenia and description of methodology used for DPK25 and 
DPK250 preparation, was published as a book: Soil Map of Slovenia 1: 250 000 financed by 
Slovenian Research Agency of Ministry of Higher Education, Science and Technology and 
Joint Research Centre, Institute for Environment and Sustainability. The soil map DPK25 was 
the result of systematic soil research, mapping and database development over the past several 
decades, which started in 1970’s, when the first modern soil information system in SFR 
Yugoslavia were designed and proceeded in 1987 with the digitization of the soil map using 
US Geological Survey software and later using modern GIS tool, Arc Info (ESRI). In 1999, 
the whole Slovenian territory had been covered with DPK25. A collection of digital soil data 
is organized in a Soil Information System of Slovenia comparable to the systems in other EU 
countries. DPK250 was prepared with generalization of DPK25. The main generalization 
method was the reclassification of pedocartographic units of the DPK25. Reclassification was 
based on the main soil type with ordering, scaling and grouping of units by their attributes 
which produced 63 pedocartographic units. This was followed by merging of small polygons 
with appropriate neighbouring polygons. The generalization procedure required good 
knowledge of soil types and relief characteristics. Since pedological terminology, like most 
other professional terminologies, is understood only by professionals and few end users, the 
soil value number, which represents a link between soil production potential and the name of 
the soil pedocartographic unit, was calculated and is shown in the legend of DPK250.  
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Separate collection of waste based on the "door to door" system in the old 
centre of Piran 
 
Milica Maslo, Sandra Martinčič Loboda 
Javno podjetje OKOLJE Piran d.o.o., Fornače 33, 6330 Piran 
 
 
The Environmental Protection Act with individual applicable rules and the Resolution of 
National programme of environmental protection indicate fundamental aims in the field of 
waste management. Promotion and awareness-raising of the inhabitants in introducing 
separate collection of waste in individual fractions is an essential measure in establishing 
efficient collection of separate fractions. Without education and giving information to the 
public we cannot expect people to change their behavioural or consumer models. A great deal 
of waste is collected at refuse dumping grounds which is the worst and the last possibility in 
the process of waste management. 
 
The old town centre of Piran is very specific with its narrow Mediterranean streets. This 
makes the collection and dealing with waste particularly difficult therefore it requires a 
special approach and inventive logistic system. 
  
Picture 1. Reach an optimal resolution in collecting waste with reference to architectural specificity of the old 
town centre of Piran with its narrow and hardly accessible streets. 
 
Purpose: introduction of separate collection of waste based on the "door to door" system: 
• reducing the quantity of mixed waste at refuse dumps, 
• to reach an efficient and friendly system of separate collection of fractions, 
• to reach an optimal resolution in collecting waste with reference to architectural 
specificity  of the old town centre of Piran with its narrow and hardly accessible streets. 
 
Goals: 
• to implement a continuous process of awareness-raising of the inhabitants by using 
communication strategies;  
• to implement  separate collection of waste at its source in standardized coloured bags; 
• to implement professional support for  local population regarding the difficulties in 
separating waste; 
• to collect a bigger quantity of secondary raw material which is returned back to the 
circular matter flow 
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• to reduce the quantity of disposed mixed communal waste at the  refuse dump of the 
municipallity or to save space for the dump body; 
• to reduce negative effects of waste on the environment. 
 
 
Figure 2. An efficient and friendly system of separate collection of fractions 
 
Activities in implementing separate collection of fractions based on the »door to door« 
system: 
• in the year 2005 an intensified process of making the inhabitants aware of the 
importance of separate collection of  fractions starts (survey on the purpose of stopping 
points of collection in the old town centre, presentation in the premises of the Local 
community, instructions for collection of waste with terms of dumping, letters to the 
inhabitants); 
• in the year 2005 we start the project "Green public institutions" with which we pursue 
the goals for a bigger portion of collected separate fractions and reduction of disposed 
mixed waste; public institutions especially educational institutions play the role of 
multiplication in correct dealing with waste; 
• in the year 2006 collection points are abolished and the system of collecting  fractions 
»from door to door« is started; paper and cardboard are collected in red bags, plastics in 
yellow bags, tins - sheet metal in blue bags, organic garbage in biodegradable bags made 
of corn starch, 
• in the year 2007 the »Green phone number« free of charge is introduced; our 
professionals help  the population by giving answers to questions related to separate 
collection of fractions. 
 
We started solving the problem of efficient separate collection of fractions gradually, each 
activity consisted of intermediate steps. We wanted the novelty to involve the population 
which represents the basis for the system to come effectively to life. 
In two year period we have reached noticeable change, and acquired lots of experience we 
found out especially where the shortcomings of the present system are and in the year 2008 
intend to improve it. 
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Women with masks change the attitude of the public towards 
environmental problems 
 
Milica Maslo, Sandra Martinčič Loboda 
Javno podjetje OKOLJE Piran d.o.o., Fornače 33, 6330 Piran 
 
 
The project is a constituent part of the project »Green public institutions« in the framework of 
the goals of awareness rising and education of users of our services and public. In our 
contribution we are dealing with environmental issues in a somewhat different unconventional 
way. 
 
The idea was born out of an adapted version of the thought "the Planet Earth was lent to us 
by the children. Women/mothers would like to leave it to them as clean as possible". The 
project team of women in the public enterprise JP Okolje carries out different responsible 
jobs in public sector of environmental protection. Yet this is not just a job for us which is 
forgotten when we leave our offices. Our instrument of environmental policy of sensitising 
the public is the carnival mask. 
 
Goal of the project 
With the mask created by ourselves we make people aware and educate the public to assume a 
more responsible role in protecting and effective improvement of environment. 
 
Method of work is that of educating the public by using a hidden curriculum. By using an 
expressively emphasized allegory of a carnival mask we »foist« a serious issue of 
environmental protection which is preferably avoided by people. We choose topical issues 
which draw public attention and "awake" the public. 
 
Project Activities  
 
Year 2006 – The Planet is suffocated by waste of global economy and consumption – 
separate waste at its source return it back and reuse it. 
 
 
Figure 1. Fashion show with coloured bags for separate collection of fractions of waste  
 
Mask 2006 – Fashion show with coloured bags for separate collection of fractions of 
waste  
In the old town centre of Piran we introduce the system of separate collection of waste by 
using bags for the purpose of different colours and biodegradable bags. We changed them into 
funny polyvinyl carnival costumes and organized a carnival fashion show. The public 
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attention was drawn to where we wanted. People learnt about the new system of handling 
waste and we won the golden mask.  
 
Year 2007 – Natural disasters are devastating the planet because of global heating of the 
atmosphere. 
 
 
Figure 2. An Inconvenient Truth 
 
Mask 2007 – An Inconvenient Truth 
The documentary by Al Gore has spread around the world. Tornados, floods, droughts 
devastate the planet. Glaciers are melting. We created carnival costumes to show the 
inconvenient truth and won a prize by obtaining the golden mask whilst Al Gore was awarded 
an Oscar. The public attention was drawn by unusual idea creativity and an important 
message. Every single man should do what s/he can. 
 
Year 2008 – Greenhouse gases are destroying our planet and it is high time we stopped this 
process. 
 
Figure 3. Molecule of greenhouse gases 
 Mask 2008 – Molecule of greenhouse gases 
Reports on emission of greenhouse gases are 
alarming. The superpowers America and Chi-
na are not concerned with the Kyoto Protocol. 
The Triglav glacier is melting, since the year 
1952 it has become 5 times smaller and it has 
become 4 times smaller than it was in the year 
1992. So, what could six women do? We re-
presented the greenhouse gases and dumping 
gases. People were enthusiastic about the orig-
inal idea and for the third consecutive time we 
won a golden mask. 
 
The latter fact and recognition of the importance of the idea itself directly means that the 
awareness of environmental problems has penetrated people's consciousness. Our alternative 
instrument of environmental policy of awareness rising of the public works successfully. 
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Our Environment, Our Heritage, Our Future 
The State of Northern Ireland’s Environment 
 
Wendy J. McKinley 
Environment and Heritage Service DoENI, Northern Ireland 
 
 
If everyone was to live as we do in Northern Ireland, we would need nearly three planets to 
support our level of consumption, and to absorb the resultant pollution and waste. We rely on 
our environment to provide clean and safe air, water, food and other resources essential to 
life. It also generates income and jobs. So it is in our interests to introduce effective ways of 
measuring every aspect of the state of our environment now and in the future.  
 
This summary outlines the key points emerging from Northern Ireland’s first State of the 
Environment report, published in April 2008. Using existing information, Environment and 
Heritage Service, an Agency within the Department of the Environment, has put together a 
baseline report.  
 
In all, there are 30 different indicators covering the following broad areas: air and climate; 
water; land and landscape management; biodiversity; built heritage; and waste and resources. 
This information will be of significant public interest – but it is also crucial for the decision 
makers striving to manage Northern Ireland’s environment in the most effective way possible. 
 
The indicators show that there is much to celebrate when examining the state of Northern 
Ireland’s environment. Air quality has improved significantly over the past decade: 
• The proportion of household waste being recycled has increased in recent years 
• It has an unusually rich variety of different animal and plant species  
• It also has a range of built heritage sites reflecting 9,000 years of human history  
 
But there are also significant weaknesses to be addressed:  
• Our greenhouse gas emissions are not yet falling fast enough  
• The build-up of excessive nutrient levels in rivers and lakes poses a major threat to our 
water environment  
• Many of the types of natural feature which support a rich diversity of species are 
declining  
 
On the basis of this report, the major environmental issues and pressures facing Northern 
Ireland are: 
• Climate change is probably the biggest threat to our environment globally. We need 
to play our part in tackling that threat through a greater reduction in our greenhouse 
gases, but we also need to change the way we manage our environment to cope with 
the predicted changes in our own climate, such as more extreme weather conditions. 
• Economic growth has brought us many benefits but that has come with a significant 
environmental cost. We need to find more sustainable ways of enjoying the rewards of 
increased affluence and of pursuing further economic expansion. 
• Rural land use has shaped our countryside for many centuries, but modern 
agricultural practices aren’t always compatible with a high quality environment. We 
need to develop more sustainable agricultural and rural land use practices. 
Our ability to effectively address these issues will be central to the environmental legacy we 
leave for future generations in Northern Ireland. 
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Evaluating supra-national research funding programmes to facilitate 
interfaces between science and policy (SKEP ERA-NET, Work Package 3) 
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Finnish Environment Institute, SYKE, Mechelininkatu 34a, P.O. Box 140, Fin-00251, Helsinki, Finland 
Pekka Harju-Autti 
Finnish Ministry of the Environment, Kasarmikatu 35, P.O. Box 35, 00023 Government, Finland 
Lorraine Hutt 
SKEP ERA-NET Coordination team, Environment Agency, Government Buildings, Westbury-on-Trym, Bristol, 
Avon, UK 
 
 
 
Evaluating research programmes that are funded by public money is essential to effectively 
invest in and benefit from research now and in the future. This article discusses how public 
research funding, channelled through research programmes, could promote the production of 
policy relevant research knowledge and its utilisation in policy-making. We suggest that 
programme evaluation, in particular could be planned to provide enhanced science- policy 
interface as a platform for joint learning. A study conducted within the SKEP ERA-Net on the 
management of supra-national environment-related research programmes is used as an 
example.  
 
SKEP ERA-Net (Scientific Knowledge for Environmental Protection) gathers together 26 
research funding agencies from 18 European countries and is led by the Environment Agency 
of the UK. Members of SKEP are ministries, research councils and other organisations that 
fund environment-related research. SKEP facilitates the improvement of science into policy 
processes, and supports evidence-led modern regulation (www.skep-era.net).  
 
The Finnish Environment Institute and the Finnish Ministry of the Environment jointly 
coordinate one of the six work packages of SKEP. This work package aims at developing and 
sharing good practice in the management and evaluation of environmental research funding 
programmes. In addition, the objective is to rationalise and harmonise the practices of 
management and evaluation of research funding programmes in different countries and seek 
ways in which programme management can support the use of research knowledge in policy-
making (Furman et al. 2006). Within this work package several studies have been carried out 
to analyse management and evaluation practices for research programmes (Furman et al 2006, 
Kivimaa et al. 2008). In addition, two workshops that gathered together representatives of 
SKEP members and other experts in the field of research programme management and 
evaluation were organised. We are currently bringing together and analysing experiences of 
joint supra-national programmes carried out by various ERA-Nets. 
 
Supra-national research programmes – opportunities and challenges  
The importance of research in maintaining competitiveness, and fostering innovation and 
welfare is recognised in the Lisbon strategy of the European Union. The strategy aims to 
promote economic, social and environmental change in EU member states (European 
Commission 2005). Although research activities are becoming increasingly international, 
public research programmes are still largely funded and coordinated by national bodies 
(Carlsson 2006). The EU initiative to promote the European Research Area (ERA) and the 
ERA-Nets as an instrument of networking research funders are one part of the 
internationalising process and implementing the Lisbon strategy. The ERA aims at combining 
resources of different member states to improve the coordination and focus of research and 
innovation activities in Europe. ERA-Nets are networks of research funding agencies with the 
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aim of promoting research cooperation between the members states, for instance in the form 
of jointly coordinated and funded research programmes. 
Supra-national and jointly funded research programmes offer synergetic benefits by gathering 
together experts from a certain field from different countries. They improve the efficiency of 
research by filling gaps and reducing overlaps. Resources can thus be directed to the research 
fields that are considered most important. Research collaboration between countries also helps 
to establish common benchmarking in the management and evaluation of research 
programmes.  
  
There are extra challenges related to the management of jointly funded research programmes 
due to the diversity of funding rules and administrative practices. Programme evaluation may 
facilitate the improvement of programme management and the links between science and 
policy. Common guidelines should be flexible enough to take into account the cultural aspects 
of different countries. National priorities and policies may also pose challenges to research 
funding. For example, a research topic that is policy relevant to one funding country might 
not be relevant to another, complicating the planning of the research programme. Local 
natural, economic and social factors, such as the principal sources of livelihood, have an 
influence on which environmental issues are perceived as most important in each country and 
which environmental research projects are funded. Thus, an important question should be 
raised: Is there a real added value of funding the programme on a supra-national level 
compared to funding it on a national level? (Kivimaa et al. 2008).  
 
Experiences of jointly funded, supra-national research programmes are still rather rare. This is 
a reason why they are often associated with risks to the funders. It is important to openly 
discuss the benefits and challenges related to supra-national research programmes and identify 
the best practices, as those types of programmes will become more common in the future. 
Many ERA-Nets see them very positively despite the challenges and have launched, or are 
planning to, launch joint calls. Several ERA-Nets have published best practice guides for the 
management of joint calls. Recently the EU Commission has launched the Learning platform 
and an online service ERAWATCH that collects comprehensive country-specific data on 
research policies, programmes and organisations. (http://cordis.europa.eu/erawatch/).  
 
Specific elements related to the evaluation of jointly funded research programmes include the 
following (Kivimaa et al. 2008):  
National variety - evaluation should consider the individual national funding settings but 
guarantee fair and consistent evaluation on a supra-national level.  
Panel representation - evaluation panels should have a balance in panel members to ensure 
the equal representation of funders.  
Panel expertise - modified peer panels, combining scientific and other experts, are important 
to evaluate outcomes for policy, science and end users.  
Focus - evaluations should especially focus on the added value of joint funding 
 
It has been proposed that the use of different languages within science and policy pose a need 
for interpreters that are able to mediate and translate research results to policy-makers and 
stakeholders in an understandable way. Supra-national research programmes can play an 
important role in developing science-policy interface, as they bring together policy-makers 
and other stakeholders from different countries. Thus, evaluation and management of supra-
national programmes can contribute to establishing new channels for science-policy 
interaction. The SKEP ERA-Net has initiated an analysis of the management challenges in 
supra-national research programmes and their contribution to the science-policy interface. 
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Experiences from previous and ongoing ERA-Net joint calls are used as empirical material to 
identify solutions for building a mutual understanding on cost-effective, motivating and user 
oriented management of the ERA-Net joint calls (Mashkina, 2008).  
 
Evaluating research programmes 
 
Evaluation is an essential part of research programme management. It is a tool and platform 
for continuous improvement and learning for participating researchers, funders and managers, 
but potentially also for other stakeholders. Programme funders and managers should be open 
to critical feedback, and ready to use the results of evaluation in future programmes. In 
programmes that have managed to create a good evaluation culture, evaluation is not 
perceived as critique but rather as an opportunity to learn from previous mistakes and to share 
good practices.  
 
According to our analyses on experiences from national programme evaluations, a variety of 
methods are currently in use for mid-term and ex-post evaluation of research across Europe. 
Below we present a synthesis of the good practices that were revealed. We intend to further 
develop these recommendations after we have analysed the data from evaluations on supra-
national research funding programmes to support the management of future European, jointly 
funded and coordinated research calls.  
 
Based on our analysis, programme evaluations can be divided into four main categories: 
evaluations of the individual research programmes, thematic evaluations, evaluations of 
knowledge systems and of research fields. Of these, evaluations of the individual research 
programmes are most common. They can include mid-term and continuous evaluations to 
improve an ongoing research programme. Typical foci are evaluating processes within the 
programme, effectiveness and the immediate and final outcomes. 
 
Planning the evaluation is an important part of programme management. Main purpose of the 
evaluation, context, and budget should be considered to define the evaluation focus and 
methods. Planning should involve the funding agency, the programme preparation committee, 
external experts and programme management. 
 
Methods for evaluating research programmes can be categorised on the basis of the evaluator 
or the techniques used for carrying out the evaluation and are useful for different purposes. 
For example, evaluation may be carried out by a panel of experts, external consultants or 
other professional evaluators, or it can be done internally by the funding agency or by people 
participating in the programme. 
 
Use of evaluation results is very important to enable learning and improve the effectiveness of 
the programme itself. Factors that could hinder the use of evaluation results by the 
programme's funding agency include perceived criticism and insufficient time and resources, 
especially after programme end. This is why mid-term evaluations are important. (Kivimaa et 
al. 2008) 
 
How can research programme evaluation and management in general support policy-
making? 
 
Different working cultures and timescales create tensions in the relationship between research 
and policy. Research typically takes a long time, while policy-making often requires quick 
responses on a short timescale. Research is still often characterised by narrow specialisation 
and rigid borders between disciplines, while policy-making needs integrating approaches and 
broad views. There are also some conflicts concerning objectives of the work: the scientific 
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community does not always appreciate applied and interdisciplinary research as much as 
"pure" science; at the same time policy-makers call for more applied, problem-oriented and 
interdisciplinary research and do not necessarily see other type of research as meaningful. 
Policy-makers expect a strong consensus and syntheses from the scientific community, while 
researchers do not necessarily have the motivation or possibilities to provide such syntheses 
and build a consensus (e.g. Scott et al. 2005). Different perceptions of scientific knowledge 
may also become an obstacle for effective communication regarding the scientific 
uncertainties that are included in complex policy issues such as environmental problems (van 
der Sluijs 2006).  
 
Including policy relevance in all phases of a research programme is essential when promoting 
research that can be used for policy-making. Therefore, some major questions should be 
considered, such as: Who is allowed to participate and contribute at the planning phase of a 
research programme? Which are the issues that steer the programme planning and execution? 
What is the focus of the programme evaluation? 
 
The results of the SKEP ERA-Net study show that the participation of relevant stakeholders is 
crucial in defining the objectives and research questions of a programme when one aims at 
enhancing the use of the research results (Furman et al. 2006). Civil servants and policy-
makers are an important interest group, but also other stakeholders can provide useful 
expertise and viewpoints that may promote the generation of knowledge that is relevant for 
policy-making. The participation may occur for example through workshops, seminars or 
consulting. Representatives of stakeholder groups can also be included into the steering group 
of a research programme. Several studies indicate that opening the research programme in an 
interactive way towards stakeholders leads to socially robust knowledge that is attractive for 
decision-making (Sørensen 2002).  
 
Research programmes striving for policy relevant research should also pay attention to how 
the policy dimension is included in the call for proposals and the proposal evaluation (in 
relation to criteria and evaluators). It is important also to consider how much weight should be 
given to policy relevance when selecting projects that receive funding. After the launch of the 
programme, the programme steering group should decide the means how the programme is 
interacting with policy-makers during its implementation phase and the dissemination of 
results. Attention should also be paid to how direct and indirect policy impacts are taken into 
account in the mid-term and ex-post evaluations of the research programme (Furman et al. 
2006, Kivimaa et al. 2008).  
 
The concept of policy relevance, however, is rather ambiguous. Therefore, policy relevance in 
a research programme cannot be required without specifying what it means in a particular 
context. According to Sørensen (2002), policy relevance consists of several factors, such as 
the availability of research results, their applicability to a given policy problem, their 
acceptability and their perceived reliability.  
 
The use of research knowledge in policy-making depends on several factors. Policy relevance 
as an evaluation criterion does not as such guarantee that the research results will be used, 
because the processes of knowledge transfer from science to policy are complex. As 
mentioned earlier, research programmes should be managed holistically, taking into account 
all relevant stakeholder groups and potential users of knowledge. In addition, the continuity of 
research is important in order to generate knowledge that can be used for decision-making. 
Only long-term research enables the maintenance of capabilities that are needed for reacting 
rapidly also in situations that cannot be anticipated (Georghiou 2006). These issues should 
also be taken into account when evaluating supra-national research programmes.  
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Successful evaluations require sufficient resources that should be budgeted already at the 
planning phase of a programme (Kivimaa et al. 2008). Furthermore, the evaluation criteria 
should be consistent with the objectives of the programme. For example, if the programme 
aims at generating policy relevant knowledge, this should be reflected in the ex-ante and ex-
post evaluation criteria of the projects (Furman et al. 2006). If a strong emphasis is put on 
scientific publications when evaluating a research programme, this may encourage the 
researchers to devote their time increasingly to publishing in scientific journals instead of 
communicating with the public and other stakeholders. When planning the evaluation, 
acknowledging the limited time of researchers helps to include criteria that enable a balanced 
evaluation and promote the utilisation of research results also in policy-making.  
 
The material collected in the SKEP project shows that even though scientific quality is 
regarded as a primary criterion when evaluating project proposals and completed projects, 
other balancing criteria, such as policy relevance, are also seen as necessary (Kivimaa et al. 
2008). Scientific quality does not have to be contradictory to policy relevance. On the 
contrary, both criteria may be fulfilled simultaneously.  
 
Evaluating immediate and long-term outcomes of a research programme 
 
Scientific research and thus its funding have both direct and indirect outcomes that can take 
place immediately or after some time has elapsed. Many ex-post evaluations of the research 
programmes concentrate merely on immediate scientific outcomes. These outcomes are 
typically evaluated by examining the number of publications produced and of references 
made to these publications (e.g. Kanninen & Lemola 2006). However, intermediate and final 
outcomes that develop over time may relate more to policy-making or collaboration with 
other research institutes or industry. Some of these outcomes may be seen in the form of 
innovations, patents or environmentally friendly practices. Because of the time lag it may be 
difficult to evaluate the long-term outcomes and attribute them to a certain programme (e.g. 
Oksanen et al. 2003).  
 
From the point of view of societal effectiveness of a research programme, it is important to 
evaluate also its long-term impacts. Scott et al. (2005) have suggested developing a "policy 
citation index" that would track the policy impact of research in the same way as other 
indexes measure citing publications. However, due to the complexity of policy making 
processes this may be challenging.  
 
Some outcomes of a research programme are of "conceptual" character. These may, for 
example, be understanding a certain problem better, seeing it differently or acknowledging 
that less is known about the issue than was previously thought. Conceptual outcomes may 
have an important role in setting bases for new policies, if new knowledge changes the 
previous conceptions of the policy-makers. Conceptual outcomes also serve as a basis for 
other outcomes. However, their evaluation is more problematic than evaluating outcomes of a 
more concrete character (Kivimaa et al. 2008). 
  
From the evaluation point of view it is important to acknowledge that research may turn out to 
be policy relevant later on, even if it did not demonstrate direct policy related outcomes at the 
time when the first evaluation was made. A characteristic of research is that its results and 
outcomes are not totally predictable. Risk taking is a part of research, and even failures may 
result in useful learning processes. If evaluations put too much emphasis on the average 
performance of research projects, more innovative approaches may be discriminated. Perrin 
(2002) suggests that instead of evaluating the extent to which research projects met their 
original objectives, evaluations should rather examine whether the research used new 
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approaches and triggered useful learning processes. For example, many innovations are born 
as a result of failures and risk-taking.  
 
Conclusions  
 
Understanding and searching for effective modes of science-policy interface is a topic of 
growing importance. This is reflected, for example, in a growing number of calls for policy 
relevance in public research funding. However, the concept policy relevance requires a more 
specific definition in research funding programmes and their evaluation, because different 
research funders and policy-makers may perceive it in very different ways. This is partly due 
to the different time perspectives, interests and ways of communication in science vs. policy. 
More discussion is needed between partners to alleviate communication problems caused by 
the differences in objectives and working cultures in science and policy.  
 
It is especially challenging to define policy relevance in supra-national, jointly funded 
research programmes, because policy relevance varies between countries due to socio-
economic and political conditions. Policy relevance and its interpretation should be defined on 
a programme level already at the initiation phase of a research programme.  
 
Programme evaluation can serve as a continuous learning platform and development tool for 
multiple objectives. Evaluation of supra-national research programmes and their management 
as a whole includes risk raising challenges. However, if the process, criteria and stakeholder 
participation are well planned and put into effect, enhanced science-policy interaction can be 
achieved. 
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Industrial air pollution control legislation in Slovenia requires efficient modelling systems for 
small domains over complex terrain. Different atmospheric conditions can appear in complex 
terrain: low wind-speed conditions, strong temperature inversions, flow over topography or 
the presence of terrain discontinuities such as land-sea or urban-rural. All these requirements 
are fully satisfied only by the Lagrangian particle among other currently available modelling 
techniques. A study has been made to determine the performance and efficiency of the 
Lagrangian particle modelling system used for this purpose. For the study a general purpose 
modelling system designed for local scale areas has been used where the main goal of the 
research was evaluation of a modelling system of this kind. For evaluation an operational 
configuration of both input data and model parameters has been used and a testing period with 
very complex dispersion conditions has been chosen. This severe check has been performed 
to better understand the general quality that a model can achieve in these conditions giving 
some idea on how to better evaluate and use some results that seem to be very negative simply 
looking to some statistical parameter. Other purpose of this poster presentation is also to point 
out the problems that could occur when legislation is strictly followed. A good illustration to 
problems that could be faced when reconstructing air pollution on complex terrain will be 
given.  
 
For evaluation data field set from a three week experimental campaign performed around the 
Šoštanj thermal power plant during the spring of 1991 was used. Very high ambient 
concentrations (due to the absence of desulphurisation plants) over complex terrain are 
covered in database that can be used as a tracer experiment. Because the thermal power plant 
that did not have desulphurization plants installed at that time the emissions from Šoštanj 
thermal power plant were 10 times higher than today’s emissions.  
 
The simulation was performed for the full duration of the campaign that is from 16th of 
March to 4th of April 1991. A particular situation during 1st and 2nd of April 1991 was used 
as an example to present the model behaviour in complex conditions. At the positions of 
several automatic air quality measuring stations located around the thermal power plant a 
comparison between measured and reconstructed SO2 concentrations has been made where 
also the phenomenon of air pollution accumulation is presented.  
 
For evaluation of model's performances standard statistical indexes have been computed at the 
same positions for the entire period of the experimental campaign. Comparisons show that the 
reconstructed SO2 concentrations were underestimated relative to the measured ones. All 
direct air pollution events were successfully reconstructed. New statistical analysis has been 
defined to minimize the effect of inaccuracy of position and time: ground level measured 
concentration at certain station measured was compared to most similar reconstructed ground 
level concentration around the position of station in radius of 150 m and in time frame from -
1/2 hour to +1/2 hour. Significant improvement shown by this analysis pointed out the 
sensitivity of the model to input parameters especially to measured wind speed and direction 
which could be improved in future. 
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REMAINING GAP: Both the Slovenian and the European practice of sustainable 
development planning are showing that both the modelling and realisation of this planning 
take place more in line with individual viewpoints than by establishing their emergent 
synergies; hence their inter-dependencies are neglected. Oversights result and diminish 
efficiency and effectiveness of this planning. 
 
Therefore we are starting from the following findings: literature shows than many influential 
individuals and organisations prefer to think about independence and dependence than about 
inter-dependence; this makes them understand processes and situation in a biased way and apply 
fictitious solutions, because they are specialised, which is unavoidable, and poorly capable of 
inter-disciplinary co-operation, which is avoidable, if systems thinking is applied. 
 
First of all, our objective in this project is to develop means to requisitely holistically 
understand interdependence of sustainable development, climate change and natural and other 
disasters in order to assess and manage their interacting impacts, effects and consequences on 
sustainable development planning.  
 
Detailed analysis of individual systems and their systems interdependence will be combined 
in a unified framework to assess their direct, indirect and triggered impacts, effects and their 
consequences.  
 
With a requisitely holistic treating of systemic interdependence we aim to identify and define 
their main characteristics. Detailed analysis of individual systems/entities and their systems - 
networking interdependence will be combined in a unified framework to assess their direct, 
indirect and triggered impacts, effects and consequences. 
 
With the dynamic modelling of synergetic interaction of integrated interdependence processes 
we aim to create their new quality. In this way, we aim to define framework for concept and 
strategy for integrated regional development planning and assessment and for the 
incorporation of sustainability in the decision making process of regional development 
planning in terms of management and policy implications. To do so, we will treat the concept 
and strategy of sustainability as a systemic interdependence capability of the more holistic 
sustainable development framework, which along with the economic, ecological and social, 
treats ethical imperative linked to the human values system.  
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To do so, we will treat the concept and strategy of sustainability as a systemic interdependence 
capability of the more holistic sustainable development framework, which along with the economic, 
ecological and social, treats ethical imperative linked to the human values system. 
  
One of the main objectives of the project concerning to “Globalization of risk and global 
security” is relating to assessment of meant of the appropriateness of existing policy 
approaches and instruments to identify initiatives and comprehend diffusion of novel concept 
and strategy of holistic »Sustainable Development Planning« policy which could have wider 
application in European, international and inter-regional level. 
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“The Farmers Guide to Managing Climate Risk” 
 
Alexandra Murray 
NSW Department of Primary Industries 
 
Global warming and increasing climate variability are major concerns for farmers and 
governments alike in Australia. The transfer of production and marketing technologies to 
Australian farmers has been, and continues to be, effective. Now, the leading farmers need 
knowledge and technologies that will allow them to optimise their production systems in the 
face of climate change.  
 
Traditional agricultural impact studies have considered conventional technological options for 
adapting to climate change such as seasonal changes of sowing dates, use of different crop 
varieties or species, water supply during the dry season, or tillage management. Applications 
including cropping system simulation models are now becoming widely used in Eastern 
Australia to study those options under different climate scenarios. Climate predictor links are 
also an important part of agricultural extension in climate risk management. ENSO (El Niño 
Southern Oscillation) and the Southern Oscillation Index (SOI) are used to link seasonal 
climate predictions to farmer tactical decisions.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Figure 1. Dust Storm during the most severe drought in Australian history, at Carathool Picnic Races 02 
 
Clearly, what is also needed is the parallel development of extension methodologies and 
capacity building/training workshops to provide knowledge and application of cutting edge 
risk management tools. In this respect, we in Australia have capitalised on the excellent work 
that has been done in this area in the US and Europe and have developed “The Farmers Guide 
to Managing Climate Risk” training workshops. They are currently being delivered through 
the NSW Department of Primary Industries (DPI) climate advisory service and aim to build 
the capacity of farmers to make informed adaptation and mitigation decisions dealing with 
variable climatic conditions facing their production system.  
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The workshop delivers knowledge of how to deal with uncertainty and educates farmers on 
climate in Australia and in the world context, the assessment of risks, strategies to deal with 
risk and the formalisation of a risk management plan. The creating of a risk management plan 
using ENSO event and SOI measurements, modelling and assimilation tools provides solid 
risk mitigation and climate change adaptation strategies to ensure the resilience and 
sustainability of their business for the future.  
 
Australian agriculture is facing a new level of sophistication of risk management strategies for 
the mitigation and adaptation of an ever increasing variable climate. Knowledge of climate 
and risk assessment tools is in strong demand. NSW DPI is delivering a multifaceted 
extension training workshop throughout NSW to keep up with the demand of farmers to 
manage climate risk. Delivery of cutting edge risk management strategies for variable climate 
adaptation is ensuring the resilience and sustainability of the NSW food production system. 
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In the frame of an EC financed project LIFE04NAT/SI/000240 (the financial programme 
“LIFE III– Nature”), the Institute of the Republic of Slovenia for Nature Conservation 
(ZRSVN) has built the information system for the nature conservation related data for 
Slovenia.  The information system was built in cooperation with the Environmental Agency 
of the Republic of Slovenia (ARSO), and the application was developed by the Urbanistic 
Institute of Ljubljana (LUZ d.d.). 
 
Background 
 
The main reasons behind the idea to construct the Slovene Information System for Nature 
Conservation data were: 
• to gather all the nature conservation related data in one place*; 
• to enable easier and faster access to these data for experts and public (implementing 
the provisions of the Aarhus Convention9 and of the national legislation); 
• to increase the quality of work of experts and state officials. 
*So far, employees from ZRSVN and from ARSO, working on the same datasets as according 
to legislation, used their own copies of these datasets’ files each, which they exchanged by e-
mail, CD-stored copies, etc. The consistency of data was not assured, and a lot of work was 
being multiplied. The idea was to provide a common data warehouse from which any 
ZRSVN’s or ARSO’s employee could directly obtain the very same, and always the last 
version of data. This is schematically shown in Figure 1. 
 
Figure 1. The storage system of the nature conservation related data before and after the new information system. 
 
Objectives 
 
The main idea was to build a common modern data warehouse for all nature conservation 
related data which are prescribed by the Slovene Nature Conservation Act, and for which 
                                                 
9The Convention on access to information, public participation in decision-making and access to justice in 
environmental matters was adopted in Slovenia in 2004. 
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ZRSVN and ARSO are responsible, either for their maintenance, or for their dissemination.  
Thus data would be maintained in an easier, and stored in a more reliable way. We wished to 
have a system enabling web-based editing and mapping, as well as easy data archiving, 
retrieval, and analysing functionalities. All data should have standardised metadata 
descriptions. Another important goal was that the information system would be easy to use 
and user-friendly. 
 
The concept and technical characteristics 
 
The information system is a modularly built relational database with a graphic user interface 
which enables viewing and editing of both attributive and graphic data via internet. It is based 
on ESRI (ArcSDE server, based on Linux RedHat Advanced server platform; ArcIMS) and 
Oracle technologies (Oracle Spatial Enterprise Database 10g), and on modern web 
technologies (XML, AJAX, .NET). A graphic user interface named Nukleus, which was 
developed by LUZ d.d., is used for the graphic data display. A part of the information system 
is also the Web Feature Service (WFS) which enables retrieving of geographical data through 
web-claiming. Data can be exported in .shp or .gml formats. Figure 2 gives the conceptual 
scheme of the information system. 
 
 
Figure 2. The conceptual scheme of the information system. 
 
The included datasets 
  
The information system contains the existing national nature conservation datasets (most of 
the data are geo-referenced) which are prescribed by the Slovene Nature Conservation Act, 
and which are under the responsibility of either ZRSVN or ARSO:  
• Natura 2000 - an ecological network in the territory of the European Union, based on 
Birds and Habitats directives. In Slovenia this network is made up of 286 sites, 
covering more than a third of the territory of Slovenia;     
• ecologically important areas – an ecological network, important for conservation of 
Slovene biodiversity; 
• valuable natural features – rare, valuable, or famous natural phenomena; 
• protected areas – natural parks (national, regional, local), natural reserves, and natural 
monuments.  
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There are also some new datasets which were defined during the system’s and users’ 
requirements analysis phase, which will serve to experts and state officials for their everyday 
professional work: habitat types, protection measures, and nature conservation guidelines.  
 
Further on, some forestry, fishing and water management datasets, related to nature 
conservation, and provided by the LIFE project partners, are included, too, as well as different 
state cartography and other national spatial data. The modular scheme of IS enables the 
addition of new datasets in future. 
 
The access rights are provided by a system of usernames and passwords. Figure 3 shows the 
datasets included in the information system, and the data-flows. 
 
 
Figure 3. The information system contents with data providers and users. 
 
The future  
 
The information system is accessible as a web-viewer/browser of the Slovene nature 
conservancy related data. It is replacing the previous, now out-of-date ARSO’s application of 
the Nature conservation atlas (“Naravovarstveni atlas”). We kept the same name to make it 
easier for its regular users.  For experts working in the nature conservancy, the new 
information system enables on-line access to most recent data, their editing and analysing, and 
overcomes the difficulty of datasets’ files exchange. 
  
Shortly after launching the new Naravovarstveni atlas, we look forward to its widest usage. 
We believe that it is enough user-friendly to assure that both experts and public will easily get 
used to it. We also believe that it is a good example of a most up-to-date information system 
on nature conservancy related data, and that it could be followed by other member states. 
 
The modular structure of the Slovene Information System for Nature Conservation enables to 
add modules of new data in future. Our next plan is to include the species datasets. Our first 
future aim is to prepare data modules for groups of NATURA 2000 species in the frame of a 
proposed LIFE+ project, if it is approved for 2009. These will be further extended to other 
species, which are important to be tracked to follow the Slovene biodiversity status. Future 
applications to be built above the information system will serve to NATURA 2000 
monitoring, reporting, and management requirements, and to the optimization of workflows 
of state officials, working in the field of nature conservancy. 
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The variety and diversity of Slovenia’s landscapes and their natural and social characteristics 
influenced their development, economic orientation, and population structure. In Slovenia, 
more and less important areas significant from the viewpoint of natural science contact and 
intertwine within small distances, with various degrees of transformation of the natural 
environment. The modern way of life requires the exploitation of natural resources, which 
leads to the degradation of the living environment and can thus threaten the preservation of 
natural ecosystems as well as human health, one of the key values of modern man. Due to the 
density of the most varied activities in space, conflicting interests frequently appear. 
Individuals with their behaviour, the pressure they can bring to bear and their viewpoints have 
therefore become an increasingly more important factor in preserving the landscape in which 
they live. 
 
The beginnings of awareness of the excessive pressures on the environment and an awareness 
of the social and psychological consequences of ill-considered encroachments on it stretch 
back to the 1960’s. At this time, the first recognition of the importance of educating the 
population about conserving the environment appeared. Despite the existence of aspirations 
toward effectively raising awareness of environmental protection among the population, such 
awareness remains poor. Research done by Smrekar (2006) revealed that less than a fifth of 
Slovenia’s population can be considered environmentally aware. 
 
Wetlands are one of the ecologically most important and unique areas frequently transformed 
by human activity in the past, and the wider public has only recently begun to become aware 
of their importance. Due to the lack of public awareness of their usefulness, wetlands were 
seen as unhealthy and unproductive areas. As a result, they were often perceived as having 
great potential for drainage and cultivation, urbanization, tourism, and other activities since in 
many cases they were located in attractive parts of the landscape. This view was very 
widespread both among populations that lived near wetlands and among scientists and 
planners. 
 
Today, the existence of wetlands is still threatened. Due to ignorance and their own private 
benefit, people frequently to not consider their numerous functions. The landfill of wetlands 
with refuse, pollution, the dumping of waste material, urbanization, and the transformation to 
cultivated surfaces are only a few of the human encroachments that are destroying the diverse 
world of the wetlands. Experts estimate that due to negative attitudes toward wetlands and 
ignorance of their role, at least half of all the wetlands in Europe have been destroyed in the 
last hundred years (Beltram, 2000). As a response to the rapid disappearance of water 
habitats, a major transformation in the attitude toward their conservation occurred toward the 
end of the last century, and the first conventions and laws for the protections of wetlands 
began to appear. On February 2, 1971, in Ramsar, Iran, an international convention on the 
preservation, protection, and appropriate use of wetlands was adopted, the first worldwide 
agreement on the conservation and sustainable use of natural assets. Although officially it is 
most frequently referred to as the Convention on Wetlands, it is generally known today as the 
Ramsar Convention (Beltram, 2005). 
 
Slovenia is rich in wetlands, which due to the great diversity of its landscape are unevenly 
distributed. Smaller lakes and moors dominate among natural wetlands. The most extensive 
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continental wetlands occur on flood plains and moist meadowlands along the lower reaches of 
rivers, on karst poljes, and frequently on plateaus as well. The largest wetland surfaces are 
occupied by intermittent lakes and moors. To a smaller extent, ecologically unique wetlands 
occur along coastal lagoons. With the aim of conserving these ecologically unique areas, 
Slovenia became a member of the Ramsar Convention in 1992. In the framework of its 
implementation, Slovenia is striving for the conservation, preservation, and prudent use of 
wetlands. So far, three wetlands in Slovenia have been included in the List of Wetlands of 
International Importance: the Sečovlje salt pans in 1993, the Škocjan Caves in 1999, and 
Cerknica Lake and it surroundings in 2006 (Ramsar, 2008). Each of the wetlands included in 
the Convention represents a unique and permanent habitat for rare and threatened plant and 
animal species. 
 
Environmental awareness depends on many factors whose influence is extremely intricate and 
complex due to their interweaving and interdependence. In recent times, ever increasing time 
pressures and the influence of other people who are seen to be unfriendly or indifferent 
toward the environment prevent individuals from becoming involved in environmentally 
friendly activities. Although individuals may wish to act in an environmentally friendly 
manner, everyday situational demands (e.g., the desire for comfort) lead them in the opposite 
direction. While their values lead toward benign acts and good intentions, these are often not 
realized. Frequently, environmentally unfriendly acts are the consequence of an ignorance of 
the importance of their own actions (Polič, 1999). 
 
The foundation for achieving environmental awareness among people is the establishment of 
conditions that encourage and reward suitable behaviour rather than merely punishing 
unsuitable behaviour. It is necessary to change people’s awareness, and therefore social and 
economic factors and cultural practices are important. According to Reardon (1991), we can 
define influences as activities that attempt to modify the behaviour of individuals with the 
help of symbolic mutual interactions. The individual must be motivated to change and 
therefore the persuader must be aware of the relevant attitudes and motives of those being 
persuaded. It is necessary to emphasize that persuasion is not something an individual does to 
others but something he does with them. At the same time, this is a gradual process and not an 
overnight change in the one persuaded. The best persuasion is self-persuasion since it is 
crucial that individuals are convinced by their own actions. This should be rewarded by the 
fact that to the degree we act in a friendly manner toward the environment, we are acting in 
accordance with recognized social norms. 
 
We believe that education is one of the important factors that influence the behaviour of 
individuals. Behaviour should be under the direct influence of behavioural intentions, that is, 
the obligation to ourselves or to others that we will do something. The individual’s viewpoint 
toward specific behaviour depends on his expectations about the probable outcome of his 
actions and their evaluation. Also important are the individual’s subjective norms, which 
depend on the expectations of others (parents, teachers, peers) and on their readiness to meet 
these expectations. Also very important is whether the individual is able to act in a particular 
manner and that this will have the desired effect. 
 
Environmental awareness thus increases with effective environmental education. This must be 
permanent and comprehensive and develop in people a critical approach toward possible 
interventions in the environment. Also important is the relative contribution of education to 
environmental awareness compared with other possible influences such as economic interest, 
customs, etc. We have supported the fact that environmental awareness increases with 
effective education with research into public awareness of wetlands. This research was 
undertaken in protected area within which Ramsar sites are located: the Sečovlje Salina 
BRIDGING THE GAP – FROM WORDS TO DEEDS                                   POSTER ABSTRACTS 
  
68 
Nature Park, the Škocjan Caves Regional Park, and the Notranjska Regional Park, which 
includes Cerknica Lake and it surroundings. 
 
The education of area residents about wetlands has been most intensive in the Škocjan Caves 
Regional Park. Since 1999, the Škocjan Caves Regional Park has had a well organized 
educational program, and in 2002 it became the only Ramsar site in Slovenia to adopt the 
CEPA (Communication, Education and Public Awareness) program of the Ramsar 
Convention, which forms the basis for implementing a comprehensive program of education, 
for the 2003 to 2008 period. To educate children, a “network of schools” was established in 
which lessons and workshops on the suitable use of wetlands are provided. The Sečovlje 
Salina Nature Park has also implemented various educational programs, but they are not as 
intensively and comprehensively established as those in the area of the Škocjan Caves 
Regional Park. At the same time, the Sečovlje Salina Nature Park has not implemented the 
Ramsar Convention CEPA program. Like the Sečovlje Salina Nature Park, the Notranjska 
Regional Park has not established a long-term comprehensive education program and has only 
partially implemented the Ramsar Convention CEPA program since 2006 (Beltram, 2005). 
 
Along with the implementation of wetlands education itself, the time component of 
involvement in education is also extremely important. Thus the longer period of operation of 
the Škocjan Caves Regional Park has resulted in the greater awareness of the area population 
regarding wetlands since they have been involved for a longer period in activities sponsored 
by the park. This longer period of operation has also brought a more organized and skillful 
approach to including the area population in activities as well as their wider inclusion in 
various development programs. The analysis of a questionnaire survey carried out in the 
protected areas containing Ramsar sites confirms this fact. At the same time, it is necessary to 
emphasize the difference in public awareness in the areas of the Sečovlje Salina Nature Park 
and the Notranjska Regional Park. Although the Sečovlje Salina Nature Park has not 
implemented the CEPA program, public awareness of wetlands is higher there than in the 
Notranjska Regional Park area. The reason for this situation is the longer period of operation 
of Sečovlje Salina Nature Park and above all its longer period of providing educational 
activities. In the Notranjska Regional Park area, activities including education only began 
recently and the CEPA program is still in its infancy. Another reason for the easier and more 
effective education of people and their subsequently higher awareness in the Škocjan Caves 
Regional Park area is the small number of people who live there compared to the populations 
of the other protected areas. Education and cooperative activities are obviously more effective 
within smaller population groups. 
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Figure 1: Familiarity with the Ramsar Convention and its goals 
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The analysis of the questionnaire survey supports the fact that public awareness rises with the 
level of conservation education undertaken. The residents of the Škocjan Caves Regional Park 
area are most familiar with the Ramsar Convention and its goals, followed by those in the 
Sečovlje Salina Nature Park area, while those in the Notranjska Regional Park area are the 
least acquainted with the Ramsar Convention and its goals. 
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Figure 2: Involvement in park activities in the protected areas 
 
The analysis of the questionnaire survey shows that involvement in park activities in the 
protected areas is highest for the Škocjan Caves Regional Park, where the majority of 
residents are involved in park activities, followed by that in the Sečovlje Salina Nature Park 
area and the Notranjska Regional Park area where involvement is the least. We can therefore 
confirm the significance of establishing effective, long-term, and comprehensive educational 
programs for area residents based on the model implemented by the Škocjan Caves Regional 
Park. 
 
The population in the area of the Sečovlje Salina Nature Park has always been linked to the 
sea and the production of salt. In the past, the role of the salt pans was primarily of economic 
rather than natural scientific importance; the salt pans represented a source of survival income 
and were valued from this viewpoint. The people of the area never formed an attachment to 
the salt flats as a living area since no permanent settlements were ever established on the salt 
flats. Few were aware that the salt pans were an area of extraordinary biological diversity and 
uniqueness, a situation that has persisted to the present day. However, in recent years with 
active promotion and the inclusion of the local population in various activities sponsored by 
the Sečovlje Salina Nature Park, public awareness of the natural and scientific importance of 
this wetland area has increased. On the other hand, the unique features of the disappearing 
Cerknica Lake early led men to the desire to control its natural filling and emptying. In 
various periods in the past, different ideas were proposed for the economic use of the lake 
area and its surroundings that ranged from draining the lake to acquire farmland to creating a 
permanent lake by damming and exploiting it for tourism. None of these broad plans, 
however, were completely realized. The people have always been closely attached to the area 
of Notranjska Regional Park since it has been their living environment. Although through 
time trends toward the economic exploitation of the lake have appeared, today’s residents are 
continually occupied with reestablishing the original state of the lake and its surroundings and 
their conservation. Thus, in comparison with the area of the Sečovlje Salina Nature Park, the 
Notranjska Regional Park has a greater possibility to achieve environmental awareness among 
the local people due to their greater attachment to the lake area, not least because it is part of 
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their immediate living environment. However, in the area of Škocjan Caves Regional Park the 
sense of attachment to the park and the awareness of the need to protect the area are greatest. 
The local population in fact deserves the greatest credit for the discovery and exploration of 
the Škocjan Caves. Life in the immediate vicinity of the caves and familiarity with the 
surrounding karst world and the features of the Reka River allowed the local population to 
contribute invaluable knowledge during the entire period the caves were explored. The local 
population is very well aware of the significance of the Škocjan Caves and the importance of 
their protection. 
 
The public’s environmental awareness is improved through effective, long-term, and 
comprehensive programs of environmental education. It is as necessary to consider the time 
component of people’s involvement in the course of education as to consider the intensity of 
its implementation since the public’s environmental awareness rises with more time and more 
intensive involvement in the course of education. In the future it will therefore be necessary to 
establish simple and comprehensive programs to teach people about wetlands. This should be 
realized through the establishment of an “educational network of Ramsar sites in Slovenia” 
that will contribute through its activities to the environmental awareness of both those who 
live in the protected areas containing Ramsar sites and those beyond. The fundamental key to 
achieving environmental awareness is effective environmental education. 
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Changing lifestyles, attitudes and behaviour towards sustainable patterns of 
consumption: the “ChangeLAB” experience viewed by a politician 
 
Antonios Saoulidis 
 Municipality of Sykies, Greece, asaoulidis@gmail.com 
 
 
Growing prosperity in Europe has contributed to unsustainable consumption levels. There is 
an urgent need for policies and initiatives that encourage motivate and influence people to 
think about, and take responsibility for, their behaviour and lifestyle.  
 
The issue of unsustainable lifestyle trends and growth in consumption, including such growth 
in: household waste generation; the use of private cars leading to congestion and negative 
environmental impacts; and consumption of water, energy and other resources; all coupled 
with an unwillingness by citizens and communities to recognise or be responsible for the 
consequent social, economic or environmental impacts of such behaviour, was addressed by 
european organisations, in the frame of the 3 year (2005-2007) Interreg IIIC – hangeLAB 
project.  
 
The challenge for the organisations taking part in the ChangeLAB project, mainly local and 
regional authorities, was how to reduce forms of consumption which damage the 
environment, without reducing quality of life and prosperity. ChangeLAB aimed at assisting 
politicians and policymakers by creating a base of knowledge and a better understanding 
about the effectiveness of a wide variety of policies and projects that aim to influence 
behaviour and arrest unsustainable trends at local and regional level.  
 
ChangeLAB had two main aims:  
• To improve the capacity of regional and local authorities across the EU to influence 
consumer behaviour in the areas of waste, water, transport and energy, through 
drawing on existing best practice and developing ways of measuring the effectiveness 
of such activities.  
• To disseminate its findings to politicians and practitioners and provide with an 
interactive decision-making tool, linked to a database of relevant practice examples 
and analysis.  
 
Reversing unsustainable trends to favour more sustainable alternatives and make savings and 
efficiency gains in domestic use of key resources was a challenge across EU regions, and an 
essential priority for Municipality of Sykies.   
 
What we-politicians and policy makers- needed, and gained from ChangeLAB, was, since we 
operate closest to citizens, an understanding of the complicated processes, interactions and 
motivations affecting people’s choices and consumption patterns, and effective, replicable and 
measurable strategies to promote more sustainable alternatives.  
 
In particular, in the framework of ChangeLAB project:  
• A set of criteria for assessing "successful" projects was developed (Organisation & 
competences of the project team, Timing, Targeting and appropriate audience, 
Communication that inspires and motivates,. Ongoing monitoring and feedback, 
Evaluation – how do you know you were successful?, Transferability & Follow-up) 
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• Effective methodologies with potential for transfer to other sectors and target groups 
were identified and refined. 
• The methodologies were further tested through pilot actions in partner regions, 
designed to demonstrate the potential for transferability. Such being the case, 
Municipality of Sykies, implemented the “home composting in Sykies” pilot project, 
with amazing results on changing consumers behaviour towards waste management.  
• A Technique Planner for local decision makers in authorities, organisations and 
agencies working on public participation initiatives was devised.  
 
Beyond the life of ChangeLAB project, it enabled us to achieve:  
• Statutory targets, for which there may be financial penalties for failure, or benefits for 
achievement. 
• Non-statutory targets imposed by our local government (public pledges), both of them 
transferable to other Greek local authorities. 
  
  
Figure 1. Open air market and composting bin 
 
The implementation phase was divided in eight stages:  
 
Stage 1: Preliminary research, pilot and final questionnaire filled by citizens, Press 
conference, Info Seminar  
A preliminary research addressed to possible home composting participants, conducted in 
order to identify their behavior and knowledge towards sustainable waste management, waste 
consumption and respect for the environment. The first – pilot questionnaire was revised, 
taking into account the remarks of the people who filled it, and of the pilot project team, and a 
final questionnaire was also addressed, and completed by 135 A press conference and an info 
seminar, attended by 150 people, for the launch of the pilot action took place.  
 
Stage 2: Expression of interest, demonstration seminars, composting bins placement  
People wishing to have a composting bin expressed their willingness and 150 composting 
bins were placed, for free to households having a garden or a yard. Three demonstration 
seminars on how to use the bin, what to put in, what not to put in, and instructions on how to 
achieve the best results.  
 
Stage 3: In house visits, Weighting 
Weekly and monthly in-house visits to check the bins, and whether participants faced any 
problems during the procedure. Moreover, people were asked to weight – twice per week, for 
a period of month- the amount of waste generated, put in the composting bin and put in the 
other bins. A card given to each household where people had to write down their remarks and 
the weighting.   
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BEHAVIOR BEFORE BEHAVIOR AFTER  
30 
35 
40 
45 
50 
Monthly visits to households checking: 
• Contents of the bin 
• Instructions followed 
• Comments/Solving problems 
• Estimate reduction of waste collected (weight) 
• Fill in of the data card 
 
Qualitative evaluation based on data card 
 
Stage 4: Mid term evaluation, Reward day  
According to the card return system, a mid term evaluation on the participation, and the waste 
management, a mid term evaluation took place. The evaluation led to the awarding of 42 
people (in September 2006) who had the best achievements in terms of home composting.  
 
 
Figure 2. Reward day – September  2006 
 
Stage 5: Involvement of producers of Open Air Market  
Home composting was introduced to the producers of the Open Air Market taking place every 
Wednesday. A guide and detailed instructions were given to them, on what and how to 
separate biodegradable waste. 97 producers were involved. About 40 do the process every 
week.  
 
Stage 6: Final questionnaire 
A final questionnaire was prepared and filled in by those who had also completed the 
preliminary questionnaire and participated in home composting. 103 people filled in the 
questionnaire.  
 
     
   
 
 
 
 
 
 
 
 
 
 
Stage 7: Final Survey results   
The survey was completed and a full report was issued. 
Among its results, deriving from a t-test (paired t-test) 
the behaviour of participants before and after their 
participation in the home composting pilot project, and 
their knowledge before and after, were identified. 
Statistically, there was a change in behaviour (t=5,127; 
df=29; p=0,000, see also diagram below) and in 
knowledge (t=4,416; df=29, p=0,000) towards waste 
management, recycling and home composting. 
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Stage 8: Dissemination of pilot project results  
A regional dissemination event in Municipality of Sykies, and several presentations in Greek 
media took place. 
  
Results:  
 
• Products developed:  An invitation to the info seminar addressed to 700 inhabitants 
of Municipality of Sykies. A leaflet to invite participants to the home composting, 
with details on how to participate and to whom to be addresses. A detailed guide on 
home composting, with guidance on the procedure, what to put in the composting bin, 
what not, the steps to follow, the help desk line.  A survey report on the results 
regarding the behaviour change towards sustainable waste management and the waste 
reduction.  
• Number of composting bins: 150 composting bins placed in selected households. 10 
big composting bins placed in public sites.  
• Number of people: 700 people were invited to participate. 150 attended the info 
seminar. 718 people- 303 households use the composting bins. 97 producers from the 
Open Air Market separate organic waste.  43 people attended the demonstration 
seminars. 42 people awarded. 94 people attended the Regional Dissemination event.  
• Environmental benefits: Within a period of 12 months, 190 tons of waste put in the 
composting bins, 15 tons of waste from the Open Air Market put in the composting 
bins. 49% waste reduction- reaching the 51,5% during spring and summer time.  
• Profile gained: The project confirmed the belief that the mouth-to-mouth 
transmission of a message is the best way to convince people. Home composting was 
an unknown procedure to the majority of inhabitants, and the fact that Municipality of 
Sykies  
• Unexpected results: The willingness for people to transmit the message of home 
composting, to their neighbours and their willingness to weight the amount generated, 
and to identify the waste reduction. The help-desk and during the in-house visits, 
people shown great interest to follow the instructions given in order to achieve best 
results. The great interest expressed by people living in an urban area, having only a 
few meters to place the bin, to participate. The limited drop-out of people, who 
changed their mind and wished to return the composting bin of 4,96% (only seven 
composting bins were returned).  
 
Lessons learned: 
 
• When people get informed, and involved to participate, they are the best channel to 
transfer knowledge and to convince others. 
• Difficulties with buildings that do have a garden or a yard, which is of a common use to 
more than one households (some of them agree to place the bin, others not). 
• Difficulty to convince people to dedicate some of their “precious” time, to separate 
waste and use the composting bin 
 
Do’s and Don’ts:  
 
• Flexibility in target group  
• Flexibility in time  
• Codification of the info collected 
• Difficulties in convincing people to participate, if they are not well and adequate 
informed. 
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Questions:  
 
• How to approach and convince people to fill in the questionnaire without knowing 
why, what for, what is about?   
• Bins for free, a good incentive to participate, or when people pay (i.e. 50% of the 
price) they feel more responsible and more committed? 
 
Project Evaluation/Self Evaluation: 
 
Evaluation techniques have been using established techniques of discussion and feedback 
deriving from the in-house visits (cards), the questionnaires and the regional dissemination 
event.  
Moreover, in the final pilot action report, the following conclusions on the project evaluation 
were extracted: 94,9% of participants realized the reduction of waste that ends up to the 
landfills. 97,1% of participants declared that they are willing to continue the process. 92,3% 
tried to convince their neighbours to participate in the home composting process.   
 
Final remarks: ChangeLAB project was the unique opportunity for Municipality of Sykies to 
introduce within its area, home composting. A great number of citizens were informed, got 
involved, adopted home composting in their everyday life and contributed to the minimisation 
of waste and their rationale use. They changed and they transferred the message of changing 
behaviour to others.   
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Let the world be cleaner! But what about waste? 
 
Laura Slama Giachin 
Kindergarten »La Coccinella« Piran/Unit Lucija 
 
 
The kindergarten La Coccinella is a kindergarten with Italian teaching language on nationally 
mixed territory of the municipality of Piran. In the school year 2007/2008 our kindergarten 
has also been included in the project of the Public Enterprise Okolje Piran »Green public 
institutions« with execution of the project Let the world be cleaner. But what about waste? 
 
 
 
 
If we keep it clean and 
respect nature, we’ll 
have a nice home and 
we’ll live very well. 
 
 
 
 
If we make it dirty we’ll 
spoilit, we’ll have a 
very ugly house where 
we’ll live very badly. 
 
 
PURPOSE OF THE PROJECT 
 
Environmental education and conservation of natural assets have an important influence on 
the development of the child's personality. Besides respect for plants, animals it is necessary 
to encourage a respectful attitude towards the environment. This can be started with the 
awareness that it is necessary as well as possible to reduce the quantity of waste or that waste 
can be separately collected and recycled. Only in this way they will learn that they can 
contribute on their own to a cleaner and more beautiful world and a cleaner future. 
 
All the children of the unit of Lucia are included in the project: nursery section (1-3 years), 
middle section (3-4 years) and section of elder children (4-6 years). All together there are 54 
children and 8 pre-school teachers participating in the project. The activities are adapted to 
children's development capabilities. 
 
AIMS 
• To develop a responsible and respectful behaviour towards nature by means of their 
own experience. 
• To make people aware and inclusion of families in the conservation of environment. 
• To educate the employees and the users of the programmes and the public. 
• Directing attention to the meaning of the concept of separate collection of waste and 
its recycling. 
• Recognising the existing problem and searching for possibilities of its solution. 
• Encouraging creativity and handicraft. 
 
PLANNING ACTIVITIES 
1. Critical observation of external areas and the surroundings of the kindergarten (sometimes 
polluted with different kinds of waste). 
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5. Making handy containers for separate collection of waste, collecting different types of 
recyclable material and its classification. 
 
 
6. Creating with collected recyclable material: spontaneous creative games, making 
cardboard tunnels  and little houses, monsters – hiding places made of waste materials 
recycled masquerade (masks, musical instruments, ornaments), puppets, technical 
constructions, flowers made of plastic bottles, caterpillar of holders,... 
 
 
2. Observing ecological islands and 
containers for separate collection 
of waste. 
 
3. Searching information on collec-
tion of waste and its influence on 
the environment (with active in-
clusion of families and the Pub-
lic Enterprise Okolje). Making 
posters with the collected data. 
4. Listening, summarizing and illu-
strating stories with ecological 
contents, listening to songs. 
 
BRIDGING THE GAP – FROM WORDS TO DEEDS                                   POSTER ABSTRACTS 
  
78 
7. Spring time clean up of the play ground and the surroundings of the kindergarten in 
cooperation with families. 
 
 
8. Action of collecting paper. Processing paper producing visiting cards of processed paper. 
 
 
9. Processing for kitchen purposes (breadcrumbs). 
10. Exhibition of the project, works and production of works and production of a leaflet. 
 
 
Carries of the project – pre-school teachers: 
Nives Matijašić, Ileana Obrenovič, Myriam Giacuzzo, Manuela Rojec, Luisella Scher, Irene 
Glavina, Nadia Leban. 
 
Author of the text: Nives Matijašić 
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The influence of the integrated environmental management within the 
enterprises on the local state of the environment in the Maribor region 
 
Vesna Smaka Kincl 
Municipality of Maribor; University of Maribor, Faculty for civil engineering 
Suzana Prajnc 
Municipality of Maribor, Environmental Protection Sector 
 
 
Urban areas are faced with a number of environmental challenges. Although their scope and 
intensity differ among towns, a number of common characteristics can be identified, including 
poor air quality, excessive noise levels, large amounts of waste and wastewater, unsuitable 
drinking water quality, and lack of green areas. With a view to improving urban environment, 
the Sixth Environment Action Programme of the European Community calls for strengthened 
collaboration and partnerships with companies and support for the introduction of a system 
for upgrading environmental protection policies of companies. In the past ten years, Slovenia 
adopted environmental legislation imposing stringent technical and financial requirements. Its 
implementation is no longer regarded only as a financial burden for companies and local 
communities, but is also associated with positive economic gains in addition to improving 
local environment. Maribor's Municipal Environmental Protection Programme is a framework 
document that defines strategic environmental protection orientations of the municipality as 
well as measures for reducing the consequences of negative environmental impacts and 
solving the most important environmental problems in the municipality. One of important 
objectives of this programme is information and participation of various levels of informed 
and interested publics in environmental decision making and implementation of municipal 
projects. The Ecoprofit project links the objectives of the Sixth Environment Action 
Programme with those of the Maribor's Municipal Environmental Protection Programme. 
Between 2003 and 2006 the Municipality of Maribor and the city of Graz jointly implemented 
the Ecoprofit project, whose main objective was to upgrade environmental management in 
companies and at the same time achieve an improvement of local environment as well as 
financial savings by implementing environmental measures. Environmental management in 
companies is an important measure for reducing greenhouse gas emissions, which cause 
climate change.      
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Would people pay more for the healthy environment? 
Aleš Smrekar 
Scientific Research Centre of the Slovenian Academy of Sciences and Arts, Anton Melik Geographical Institute, 
Novi trg 2, SI-1000 Ljubljana, Slovenia, ales.smrekar@zrc-sazu.si 
 
 
Abstract  
 
An extensive field questionnaire of the population of Slovenia’s capital Ljubljana and its 
surroundings was done with a sample of 900 persons in the urbanized and suburbanized areas 
of water pumping stations. Of particular interest were the answers regarding personal 
participation in the protection of the groundwater. Those questioned agreed that as individuals 
they could do much to protect the drinking water. Only a few were prepared to actively 
participate in the preservation of this natural resource. They agreed on the exceptional 
importance of providing pure drinking water for the future. 
 
Key words:  
 
environment, drinking water; foundation; public participation; questionnaire; Slovenia; water 
protection 
 
Introduction 
 
The comprehensive approach to water management as defined by the Dublin Principles from 
1992, Agenda 21 from 1992, the Water Framework Directive (Directive 2000/60/EC 2000) of 
the European Union, and last but not least the Water Act (Zakon o vodah) adopted in 2002 in 
Slovenia should have economic effects on one hand and lead toward sustainable management 
on the other. All the documents mentioned above emphasize the importance of including the 
public in all of the phases of formulating plans for land use and the use of water resources, 
which must be based on the cooperation of users with the planners and implementers of 
policies and the encouragement to treat water as a natural asset. 
 
Slovenia’s numerous gravel plains with their groundwater represent an invaluable natural 
resource for supplying the population with drinking water (Rejec Brancelj 2003). On the other 
hand, these alluvial plains offer optimal conditions (flat surface, road and railway network, 
market) for the development of numerous economic activities and as a result are exposed to 
numerous point and diffuse burdens. 
 
On the very urbanized Ljubljansko polje, there are four pumping stations with wells reaching 
between forty and one hundred meters deep that together pumped 32.6 million cubic meters of 
water in 2003 (Bračič Železnik, Jamnik 2005). An area of 5,603 hectares is protected by the 
1988 Decree on the Protection of Drinking Water Resources (Odlok o varstvu virov pitne 
vode 1988). On the much smaller suburbanized Iški vršaj alluvial fan, which draws largely 
from the karst hinterland, there is only one pumping station, which pumped 4.9 million cubic 
meters of water in 2003 (Bračič Železnik, Jamnik 2005). This area of 1,056 hectares is also 
protected by the above-mentioned decree. 
Methods 
 
A study of what individuals from various groups of users of drinking water in the wider area 
of Ljubljana are willing to do themselves to preserve the quality of drinking water was done 
based on an extensive field questionnaire of the population of the area in winter 2003/2004 
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(Smrekar 2006). The sample included 900 people. The questionnaire focused on the areas 
around the pumping stations for the supply of Ljubljana’s drinking water on the more 
burdened urbanized Ljubljansko polje (2/3 of the questionnaire) and on the less burdened 
suburbanized Iški vršaj alluvial fan (1/3 of the questionnaire). 
 
This paper presents only a small part of an extensive survey that was part of an unpublished 
doctoral dissertation titled “Awareness of the Use of Water as a Natural Resource.” Here we 
wish to present the difference between the declarative support for the preservation of a natural 
resource – drinking water – and the actual willingness of people to contribute financially 
through a foundation toward solving the most serious problems that threaten the quality of 
drinking water. 
 
Results and discussion 
 
The majority of Slovenes support the preservation and protection of natural resources. 
However, the question is how much they are actively prepared to do about it. Among the 
landscape elements that those questioned encounter in their surroundings, groundwater is of 
the most concern with 51.0% of those questioned highly concerned, while only one third 
(34.4%) selected this answer relative to surface waters. That only a fifth of those questioned 
are very concerned about the soil – which they see as the least problematic landscape element 
– is very surprising since we know that on Ljubljansko polje, about 60% of precipitation 
water flows into the groundwater, passing through the considerably polluted soil and thus 
polluting the water, while 30% comes from the rivers. 
 
The price of a cubic meter of water for a consumer in Ljubljana is 1.17 €, which also includes 
the costs of disposal and purification of waste. In spite of this relatively low price, almost one 
third (32.7%) of those questioned believe the price is too high. Of these, less than a quarter 
live on Ljubljansko polje and more than a half around the Iški vršaj alluvial fan, which 
probably reflects the considerable difference in incomes. Only 6.1% believe that the price is 
too low. 
 
Those questioned are aware that adequate funding would have to be provided for the 
environment-friendly management of groundwater resources. Among the five answers 
offered, from which they could choose three, they most frequently (72.8%) answered that the 
government – in other words, all the taxpayers – and the companies that pollute the 
groundwater (68.8%) are most obliged to provide the funding. Almost the least number, only 
a good fifth (22.2%), thought that a special foundation would be suitable for the purpose. 
 
During the questionnaire, we presented the Foundation for Healthy Drinking Water to those 
questioned as a vehicle for improving the quality of groundwater as the source of drinking 
water in Ljubljana. We also listed the most serious problems that need to be at least minimally 
reduced as quickly as possible (watertight sewers and the purification of waste water from 
households and production plants, unregulated dumping areas, leaking dung pits, and the 
unsupervised use of mineral fertilizers and pesticides in agriculture). The funds for solving 
these problems would be collected through a permanent addition to electricity bills starting in 
June 2004, where the additional amount would appear as a separate item on the bills. Elektro 
Ljubljana, as a disinterested organization with which the Foundation for Healthy Drinking 
Water would conclude an agreement, would turn over the collected money to the Foundation 
as a non-profit organization that would use the money exclusively for solving the listed 
problems. The Foundation, of course, was fictitious, created because we believed we could 
only truly assess the actual willingness of the population to help solve the increasingly 
threatened water resources in such a convincing and clear fashion.  
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We asked those who were willing to contribute money to the Foundation about their primary 
motives, which we scored with five points from 1 (least important) to 5 (most important). 
According to their responses, the primary motives that received exactly the same high 4.7 
score were that drinking water must be protected for future generations and that without water 
there is no life. Surprisingly the desire to be able to drink clean drinking water was close 
behind with a score of 4.6. Those questioned believe (at least, so they say) that showing 
concern about the environment is only of moderate importance (3.3). 
 
Conclusion 
 
The results of the questionnaire confirm the hypothesis that while the majority of people 
declaratively support the protection of natural resources, among which drinking water has a 
special place, only a few are prepared to play an active role in the process. It is especially 
worrying that the detailed analysis of the data showed that the largest users of the land in the 
protected zones are farmers, who are simultaneously the least interested of all in the 
environmental problem and also the least willing to do anything to preserve and protect the 
active water resources of Slovenia’s capital city. The answers regarding contributions to the 
fictitious foundation indicate that with a few exceptions, the population is not willing to pay 
more than a symbolic monthly contribution to solve the most serious problems in the 
protected zones of the sources of drinking water. The majority, of course, believe it is 
exceptionally important to have clean drinking water in the future. 
 
It is interesting that those questioned about who should provide the means for proper water 
resource management were at first very reserved about choosing the foundation, probably the 
result of their unfamiliarity with institutions of this kind in Slovenia. After the presentation of 
the goals and operation of the Foundation, quite a few of those questioned chose mandatory 
contributions, although only of symbolic monthly amounts. It is clear that with appropriate 
awareness campaigns and subsequent positive results in practice, the population would 
support this method of collecting funds in contrast to the very sensitive issue of increasing 
taxes, which in any case those questioned in the questionnaire said they were quite unwilling 
to pay, possibly because they doubted that the funds collected in this way would be used for 
the stated purpose. In any case, it is obvious that levers exist with whose help people can be 
made more aware that drinking water can no longer be taken for granted but that each 
individual must help in the preservation and protection of this invaluable resource. 
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Long-Term Environmental Policy 
 
Detlef Sprinz 
PIK - Potsdam Institute for Climate Impact Research, Transdisciplinary Concepts & Methods (RD IV), P.O. Box 
60 12 03, 14412 Potsdam, Germany, dsp@pik-potsdam.de 
 
 
The EU faces a range of long-term environmental policy challenges – yet we know 
comparatively little why such problems exist and how desirable long-term environmental 
policies can be furthered.  Six contributions to a forthcoming special issue of the journal 
“Global Environmental Politics” address these challenges.  In particular, we shed light on 
three simultaneous commitment problems inherent in implementing ambitious long-term 
climate policy, elucidate why we normally find underprovision against global environmental 
problems, focus on institutional design options to more successfully implement long-term 
policies, and finally suggest conservations systems as an option to reduce the threats of 
biodiversity loss. 
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The microenvironmental ozone concentration 
 
Smiljana Škvarč 
University of Primorska, Primorska Institute of Natural Science and Technology 
 
 
In order to obtain the microenvironmental ozone concentration in the coastal region of 
Primorska and inlands, an indicative monitoring campaign has been carried out in July 2007. 
Twenty two samples were collected to cover an interest area of Koper, Izola and Piran. In 
addition, six samples, in two groups of three, were placed at two reference points, that were 
positioned aside automatic ozone analyzers inside two stationary monitoring sites. The 
Radiello passive samplers and the Gradko passive samplers were used for measurements. 
For the purpose of the evaluation of suitability of integrated ozone monitoring network, based 
on the passive samplers, the obtained results were compared with the results of the continuous 
automatic ozon measurements. Passive sampler measurements agreed well for each site and 
were accurate within ±10%. Cumulative concentrations of ozone obtained by passive 
sampling in a measuring period were well correlated with average concentrations obtained at 
reference stationary measuring sites. Substantial spatial variations between rural and 
residential regions were recovered. Samples located at the coast showed the lowest levels. 
Medium levels were measured in the middle inner area. Higher levels were reached at the 
inner area (110 km far from the coast). The evolution of tropospheric ozone levels measured 
was found to be dependant on the location of the research area and local weather conditions. 
In areas close to the coast the trend of the evolution is increasing between 7 to 20 per cent. In 
middle inner areas the trend is maintaining levels with soft variations. In inner areas (110 km 
far from the coast) the trend of the evolution of tropospheric ozone levels is a soft decreasing 
about 3 per cent. Passive samplers appear to be suitable for field use to measure ambient 
ozone concentration and can be used as a part of an indicative air quality monitoring program. 
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mankind – and Systems thinking about its ethical imperative and mother 
earth (including a suggestion for a new logotype) 
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By sustainable (development) future (SF) as an essential innovation, humankind tries to 
discover “How to survive and let next generations survive, too”. 
SF is so complex that it cannot belong to any science alone, it has very much to do with 
nature, society, humans and their thinking and feeling. Therefore one should add to the 
consideration of the usual three aspects of sustainable development: 
• The economic imperative (wealth), 
BRIDGING THE GAP – FROM WORDS TO DEEDS                                   POSTER ABSTRACTS 
  
86 
• The ecological imperative (eco - efficiency), 
• The social imperative (quality of life). 
the fourth factor  
• The ethical imperative (human values / culture / ethics / norms). 
 
All of them are interdependent viewpoints of SF. Their interdependence enables their 
emerging synergies resulting from their mutual impacts. 
 
So far a rather mechanistic approach to consideration of the unrenewable natural resources 
has prevailed. The relatively new organistic approach considers the human being inseparably 
interlinked with her natural, social and produced environments, but it considers only the 
»ethics of treatment« of the unrenewable resources; it includes only the ethics of sustainable 
development and management (»do it yourself«) of it but it leaves the emotional (humane) 
aspects of personality and society aside. 
 
Therefore we suggest a humanistic approach, which adds to the notion of the consideration of 
SF also the ethical imperative. 
 
To make this ethical imperative happen, we suggest the current approach of ethics of acting 
(management and development) to be complemented by ethics of mutual understanding, 
ethics of co-tolerance (»be a humane human«). It should be based on impact of consciousnes, 
as a human value of ethic of awarenes of ethics of interdependence. 
 
Such a humanistic approach belongs into the system of preconditions of the SF as a concept 
of the personal, regional, national, European, and generally the modern humankind's vision, 
principles of strategy and policy of diminishing of the unfavourable consequences of the impacts of 
the modern globalisation. 
 
We can make it happen by systemic / requisite holistic consideration of Global Changes and 
emerging synergies of their sub-domains: sustainable development (impacts), climate change 
(effects), natural and other disasters (consequences) as a consequence of their inter-
dependence and interaction. As a solution we suggest Symphonic Self-regulation of 
Interdependence deriving the emerging synergies from mutual links. 
 
Although we humans do not always act in the most suitable way. Our Mother Earth as the 
living organism (living and nonliving subsystems), reacts as a self-organising organism caring 
all the time for us by her unconditional love. Thus, like babies, we should return our love to 
her – by realizing the concept of SF. We need to aware of the limits of our actions putting her 
self-organising capacity and ourselfs in danger. We can diminish that by doing more for the 
concept of SF, permeated with human values: ethics of mutual understanding and awareness 
of interdependence. 
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"We are exploring the world around us – water is life" 
 
Tanja Tomič 
Kindergarten “Mornarček” Piran 
 
 
On the basis of the directives of the National Programme of Education of pre-school children 
in the Republic of Slovenia, Curriculum for kindergartens (Ministry of Education and Sport, 
1999), the Mornarček kindergarten of Piran was in the year 2006 included in the project of the 
Public Enterprise Okolje Piran "Green public institutions" which has become a regular 
activity of the kindergarten and is upgraded every year. 
 
1. Purpose of carrying out the project at the level of Kindergarten Mornarček Piran is: 
• with planned and systematic inclusion of  the content and activities in the programme 
of the kindergarten to develop responsible handling with waste and the attitude to the 
environment, 
• through children to make families aware of the consequences of inappropriate 
handling with natural resources and waste and to influence the change of inappropriate 
models of treating the environment. 
 
 
Figure 1, 2, 3. About effluents they learned from books too; After survey on virtual animation children draw the 
pollution on Earth; Children are preparing flower-bed and researching what is hiding in the soil 
 
2. Aims of environmental education in the Mornarček kindergarten Piran: 
• to develop a favourable, respectful and responsible attitude to living and non living 
nature, 
• to encourage different approaches to getting to know the environment, 
• acquiring experiences how individuals can influence and effectively contribute to the 
protection of the environment, 
• development of imagination about the formation of waste and the importance and 
possibility of recycling. 
 
Professional workers on the basis of the aims quoted plan the implementation of activities 
which take place in sections with older children by using the method of project work whereas 
with younger children by doing research work of close and open type. In carrying out 
different activities children's parents and the employees of the Public Enterprise Okolje Piran 
take part. 
 
In the school year 2007/2008 in the framework of the project "Green public institutions" in 
the Mornarček kindergarten of Piran activities under the common title "We are exploring the 
world around us – water is life" take place throughout the year. The activities cover different 
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fields and are planned as active learning for children leading to fulfilment of objective. With 
the activities the children acquire on the one hand new knowledge, experiences, and on the 
other hand they consolidate these experiences and knowledge and at the end they also 
transmit these to their parents. 
 
 
Figure 4, 5, 6. Recycled paper is made and must be dried out; How do different liquids mix? What is 
happening?; Even the youngest are experimenting with water mill toy 
 
3. Basic activities represented on poster are planed as active role of children through 
experimenting, researching and playing: 
"Water detective": looking for water polluter on the beach, experiments: environmentally 
friendly cleaning agents and washing powders, consolidation of knowledge and linking it to 
other fields: making a didactic game and warning boards on saving water, making instruments 
of waste material, competition among sections in collecting plastic bottles, cartridges, toner 
and batteries, transmitting acquired knowledge and information fixing up an "Environmental 
nook" for parents; at the end of the school year exhibition of the works created in the project. 
 
Figure 7, 8, 9. To separate waste we use different colour bags; Poster: Where is the water vanishing; Testing 
filter for cleaning water made by themselves 
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Web services for sharing spatial data at Environmental Agency of the 
Republic of Slovenia (EARS)  
 
 
Aleš Veršič, Polona Blaznik  
Environmental Agency of the Republic of Slovenia  
 
 
We describe the Web services which have been developed at the Environmental Agency of 
the Republic of Slovenia to exchange the spatial information between the governmental 
institution and users who require the environmental spatial data. We will present the solutions 
that make it possible to discover, view and download spatial data: the Metadata portal, 
"Environmental Atlas", Web Map and Web Feature services. 
 
Key words: Geographic Information Systems, Web Map Service (WMS), Web Feature 
Service (WFS), Geography Markup Language (GML), public administration, Web services, 
environment 
Introduction 
 
In February 2007 the directive INSPIRE was adopted. Pursuant to the directive, European 
Union Member States will have to set up an infrastructure for spatial information to support 
the EU's environmental policies, as well as policies and actions which may have a direct or 
indirect impact on the environment. The infrastructure will have to include metadata, spatial 
data sets and spatial data services ranging from the local to global level in a manner enabling 
multi-purpose utilisation. 
 
Side by side with the abovementioned directive goes a trend towards enabling access to data 
at the global level through Web services for spatial data. In most European countries, a 
number of distributors of spatial data facilitate the accessibility of such data through the Web 
Map Service (WMS) and Web Feature Service (WFS). In 2002, the Survey and Mapping 
Authority of the Republic of Slovenia (SMARS) "commenced with systematic set-up of a 
distribution environment for the survey and mapping service, as well as its integration into the 
Slovenian e-government system, which enables/will enable direct computer access to survey 
and mapping data to different user groups, such as state and local authorities, particular users 
(survey and mapping firms authorised to carry out survey and mapping services, notaries, 
lawyers, real estate agencies, building managers, etc.), other companies and natural persons" 
(Internet 1). 
 
"The system of distribution of survey and mapping data was set up in 2003 and the first user 
Web services were activated in 2004. They enable different types of examination of survey 
and mapping data, and transmission of selected data to the user's system". 
 
This is only the first step towards Web services enabling broader use. The SMARS 
distribution in place is intended for state administration; currently, other users may only 
examine data. The aim of WMS and WFS services is to provide individual users with an 
updated source of information that can be combined with data from other sources, thus 
enabling the creation of information needed by the user. The user does not need any advanced 
technology; a PC with appropriate software to display such data will suffice. 
 
The mission of the Environmental Agency of the Republic of Slovenia (EARS) contains the 
following: "Observation, analysis and prediction of natural phenomena and environmental 
processes; performance of tasks of national hydrology, meteorology, seismology and 
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geophysics, environmental protection and water management services; reducing natural 
threats to humans and property; environmental monitoring and reporting to the national and 
international public and institutions; fulfilment of environmental protection requirements 
arising from applicable regulations; raising awareness on the environment and environmental 
issues among the public and institutions; provision of quality public information on the 
environment; conservation of natural resources and biodiversity, and ensuring the sustainable 
development of Slovenia. 
 
Among its strategic objectives, the following are highlighted: 
• providing quality environmental information, analysis and a professional basis for 
decision making 
• ensuring greater public safety, and efficient methods to inform the public about 
environmental issues and environmentally hazardous situations 
• introducing simple, citizen-friendly administrative procedures 
• performing regular work with efficient operations and the lowest possible costs 
• caring for the enhanced positive visibility of the agency and its tasks among the public  
 
EARS will provide access to update and quality environmental data through WMS and WFS 
services and will thus follow its mission and strategic objectives. Quality updated 
information, as well as the simplest possible access to needed data, are of importance to every 
user; therefore the utilisation of such Web-based services provides one way of transmitting 
spatial data. 
 
How to access to the spatial data? 
 
First there are two approaches. One is to see or read about the data and second is to access or 
download the data.To read about the data users can use Metadata Portal where are all 
information about the data which can be downloaded or retrieved using WMS.  
 
 
 
      Figure 1: Metadata portal 
 
Metadata portal enable to search or browse through the portal. Users can search by keyword 
or as a root. If we want to browse, the metadata are sorted by different categories. 
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         Figure 2: Example of metadata description and functionalities 
 
When we choose the data there are link to read more detailed description, link to 
Environmental Atlas, to WMS or WFS or to download the data using GISRepSystem. 
 
Environmental Atlas 
 
In the Atlas users can access to the metadata, search for the environmental data, do spatial 
analysis or search for the address or cadastral parcel. With spatial analysis we can select 
features by attributes, create buffer around them and use intersect function to get information 
which other features are in the selected area. 
 
 
         Figure 3: Environmental Atlas 
Using WMS – Web Map Service 
 
WMS produces maps using spatially referenced data from geographical information systems. 
Output data formats are different picture formats (GIF, PNG or JPEG) or vector formats 
(SVG or WebCGM). There are three types of operations: 
• retrieval of metadata on a service 
• retrieval of a map – example of a simple call: 
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http://a-map-co.com/mapserver.cgi?VERSION=1.3.0&REQUEST=GetMap& 
CRS=CRS:84&BBOX=-97.105,24.913,-78.794,36.358& 
WIDTH=560&HEIGHT=350&LAYERS=AVHRR-09-27&STYLES=& 
FORMAT=image/png&EXCEPTIONS=INIMAGE 
         Figure 4: Example of picture request on WMS server 
• information on a particular data layer on the map 
 
Most frequently, WMS is combined with WFS and Styled Layer Descriptor (SLD) – the 
former provides for appropriate access to vector data, while the latter is used to define the 
style for mapped data. 
 
When one wants to use WMS, the URL must be entered into the application to retrieve data 
from the server.  
 
When data are obtained, the application is used to examine and combine them with other 
layers, and to obtain attributive data. Figure 5 shows an example of WMS use through 
ArcCatalogue. 
             Figure 5: Example of use of WMS use through ArcCataloque (ESRI) 
 
WMS has simplified access to graphical data (maps) from different data sources.  
 
EARS adopted the decision to make WMS Web services available free of charge, although in 
the first phase the access shall be limited to a particular group of users. They are: 
• State authorities and authorities of self-governing local communities 
• public agencies, public funds, public institutes and public commercial institutions 
• other bodies governed by public lawprivate legal entities performing public services 
within the competence of state or local communities 
• foreign institutions and/or organisations established by states or international 
organisations.  
Using WFS – Web Feature Service  
 
WFS enable access and modification of data using HTTP protocol.  
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WFS operations comprise insert, modify, delete, lock, query and search. WFS also support the 
following operations:  
• GetCapabilities – a Web service must be able to present its capabilities: specifically, it 
must indicate geographical elements it supports and the operations we may perform  
• DescribeFeatureType – returns a description of the geographical feature in question   
• GetFeature – a Web service must be able to retrieve geographical features; the  
application must have the option of selecting the parameters it wishes to read and 
setting a condition according to geographical or other data  
• GetGmlObject – returns Xlink indicator to the appropriate GML object  
• Transaction – a set of operations composed of adding, modifying and deleting 
geographical features  
• LockFeature – a Web service must enable the option to lock a set of objects for the 
duration of a transaction   
 
Use of WFS supported by GISRepSystem at the EARS 
 
The GISRepSystem solution enables simple publication of data from the Oracle Spatial 
format, using the WFS standard. It enables installation on any J2EE-compatible application 
server. Within the EARS project we used data stored in Oracle Spatial format, while the 
solution provides for the creation of flexible data sources. 
 
 
Figure 6: Installation of the GISRepSystem in the information system 
 
The customer is also an essential part of the GISRepSystem system, copying data from the 
given data source (WFS server) into the selected output format (e.g. ESRI Shape or OGC 
GML). In addition to copying data, its advanced functionality includes:  
• selection of one or more WFS data sources  
• limitation of copied data according to selected columns and given criteria 
• frequency of updating data and output format 
• merging data sources into larger groups, called profiles 
• background functioning of the program, which facilitates uninterrupted daily 
performance of replications  
 
At this point, a question might be raised as to why replications of geographic data on the local 
computer are needed if the local GIS tool enables direct access to GIS data via WFS protocol.  
According to our experience, this tool is useful mainly in cases where users have access to a 
large quantity of data and each transfer via WFS protocol would slow down their work. 
Furthermore, only the latest versions of the GIS software program support the WFS standard. 
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The majority of users have older versions or tools installed, which will not support the WFS 
standard in the near future. Since the replication program supports ESRI Shapefile record of 
data, the data can be used also in older versions. And finally, in some cases we wish only to 
transfer data to users and external contractors for further processing. In such cases, GIS tools 
are not needed since the data may be exported into ESRI Shapefile or GML format. 
 
Through the GISRepSystem, users will be able to obtain data via the WFS service. Access to 
the data will be made available through the Java application WFSCLientUI, which will enable 
the transfer of data in .shp or .gml format. The second possibility is through WFS protocol, 
where a user enters the URL address into the application, which supplies him with a display 
of data on the basis of the WFS service. In this way, the user obtains data in real time and 
directly from the distribution server, not from the local computer as in the first instance. 
 
Conclusion 
 
Services like WMS and WFS may further simplify access to spatial data. Such distribution 
provides a more reasonable solution, as the data are available to users 24/7, while the 
distributor is left with the task to maintain this service. In comparison with the existing 
method, costs are higher in the initial phase; however, the users are provided with updated 
data and they need not be concerned whether they have the latest data version, since it is the 
distributor who is responsible for providing current data from the distribution base. 
   
Another issue is verification of user access to WMS and WFS services. In the area of Web 
applications, access is conducted through a user name and password, application through a 
valid e-mail address, digital certificates, and so on. An appropriate method of authorisation 
may be set generally on the application server. Still, WMS/WFS specifications do not require 
support for these methods. In practice, this implies that the WFS/WMS server cannot be 
connected through the most common GIS tools (ESRI ArcGIS, MapInfo, INTERGRAPH), 
which undoubtedly undermines all the efforts to provide simple access to data.   
 
In case of large quantities of data, a problem will occur as to the speed of their transfer. Due 
to using XML data records (mainly WFS), metadata take up the major part of the space, 
defining the structure of the data record and not the content itself. Therefore, various 
techniques for data compression are highly recommended. There are a number of algorithms 
optimised for compressing XML data (e.g. XMill); yet in practice, the GZIP algorithm has 
been identified as the most appropriate.  
  
The use of WMS supported by ArcIMS has created problems concerning the coordinate 
system. ArcIMS provides data in geographic coordinates despite the D-48 projection recorded 
in the configuration data file; therefore, transformation into the Slovenian D-48 coordinate 
system is necessary. Unquestionably such transformation is required if the spatial data 
concerning the border areas are to be merged, since all neighbouring countries have their own 
coordinate systems. In the future this issue will be eliminated, as it is foreseen that all 
European countries shall adopt the ETRS89 coordinate system.  
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Environmental opportunities and risks of converging technologies: 
nanotechnology, biotechnology, information and communication technology 
and cognitive sciences (NBIC) (SKEP ERA-NET, WP6) 
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The SKEP network brings together 26 key national research funders in 18 countries to 
generate scientific knowledge in collaboration to support environmental protection. By 
improving the delivery of science into policy we also aim to increase the impact of this 
research on policy-makers. We are currently funded by the Commission’s 6th Framework 
Programme (FP6).   
 
The integration of communication, computation and biological capabilities 
in molecular devices has enormous potential for social, economic and 
environmental benefits. Nanotechnology and Converging Technologies 
(CTs) are currently attracting massive investments in research and 
development and are poised to become major elements of the global 
economy. However, as well as providing opportunities, these short and 
long-term innovations present little known and potentially significant risks and huge 
responsibilities for regulators. 
 
We have launched an exercise to review the perceptions, information and science needs of 
environmental policy and regulators, scientific experts and other stakeholders in the field of 
converging technologies across Europe. This will be an important driver for the 2009 SKEP 
collaborative research funding programme (third and main joint call). 
 
Initial results from the on-line stakeholder consultation questionnaire launched in December 
2007 demonstrate some interesting findings from mainly novices or competent individuals in 
public sector research organisations, agencies and ministries: 
• Perceived risks. Risks of the applications considered are generally considered higher 
for social acceptance than for other purposes (e.g. high risk perceived for embedded 
nanoparticles, 62%, and nanostructured materials, 60%). Whereas free-standing 
nanoparticles are considered higher risk for human health, environmental and 
irreversibility of risk (43%, 33%, 41% respectively).  
• Environmental opportunities. A risk-benefit assessment reveals that environmental 
monitoring using nanosensors or biochips, nanoporous membranes for water or air 
decontamination, and photovoltaic applications are considered the most potentially 
beneficial applications of NBIC technologies for the environment.  
• Regulatory needs and opportunities. More than half respondents felt legislation in 
all regulatory areas presented needed adaptation: traceability (74%), workers’ 
exposure (71%), labelling (69%), waste management and adapting REACH (66%). 
The most common obstacle to adaptation was insufficient scientific knowledge but 
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lack of technical means, citizen awareness and common classification scheme also 
contribute. 
• Priorities for action. Respondents view public research and regulation as priorities to 
support the issues identified (22.2% and 29.9% respectively) but the vast majority 
view public participation and providing information to the public (46.2%) as the main 
area for action. 
• Priorities for research. Priority topics for public research were revealed for applied 
risks to sanitation and environment, nanotechnology and basic research through 
technical means and specific applications. The application of freestanding 
nanoparticles was also identified as being a high priority as well as being in strong 
need for specific actions targeted to citizens.   
 
These perceptions and science needs will be shared and tested at a Paris foresight workshop in 
February 2008 of more than 50 participants, mostly public and operational staff but also 
scientists, industrials and NGOs representatives. 
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Europe international ecoremediation network for better quality of life 
 
Ana Vovk Korže 
International Center for Ecoremediation, Faculty of Arts Maribor,  
Danijel Vrhovšek 
Limnos, Ljubljana 
 
 
Ecoremediation (ERM) is the application of natural systems and processes for environmental 
protection and restoration and it sets a basis for ecosystemic technologies.  Additional value 
of ERM is that it revitalizes degraded parts of environment thus new value is given back to 
the environment. This is important while revitalization enhances the value of environment and 
therefore, it can further be used for development of other activities. With ERM we protect 
important ecosystems from pollution and at the same time ERM enables sustainable 
development as we are using natural processes to achieve this development. By doing so we 
can mitigate the effects of natural catastrophes.  
 
Ecoremediation is a measure for maintaining the balance in the environment and for 
enhancing only what is considered as growth of the environment’s self cleansing capabilities.  
Because of its preventive and curative functions ecoremediation has an outstanding value and 
it should be included in all development plans.  
 
 
Figure 1: ERM Network in Europe.  
 
Throughout the history the nature has developed incredible buffer capabilities. These 
processes can be used because of the rapid development of knowledge we posses and which 
has improved our quality of life. The application of natural processes to protect the 
environment is called Ecoremediation. Ecoremediations are acknowledged in Slovenia as an 
exceptional development opportunity. Because of the traditionally good relations with 
countries of West Balkan countries, we wish to recognize this development potential in this 
part of Europe as well.  
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International Ecoremediaton Network was established at the International ERM Confenrece in 
Celje 21-22 September. The memebers of the West Balkan Countries and of the Middle 
Europe signed the ERM Declaration  and suported research, education and application on the 
ERM issue.  
 
Thematic scope of international ERM network 
 
1. Ecosystem technologies, 
2. Education for Ecoremediations, 
3. Application of Ecoremediations, 
4. Knowledge transfer, 
5. Examples of Best practices and Opportunities for participation, 
6. Collaboration in 7th Framework Programme. 
 
The memebers of the West Balkan Countries and of the Middle Europe signed the ERM 
Declaration. With this ERM Deklaration are suported research, education and application on 
the ERM issue.  
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Ecologically sound and economically solution to water-based pollution 
 
Martin Weightman 
Subsea Industries, Haven 29, 2030 Antwerp, Belgium 
 
 
Every year millions of litres of toxic paints are leached into the world’s oceans because ship 
hulls are covered with poisonous anti-fouling paints needed to kill off marine life that attaches 
to hulls. An IMO-initiated ban on the worst of these paints (TBT based) will go into effect 
later this year and this is a step forward, but the vast majority of other paints are copper based 
and still lethal to marine life. These will have untold effects in the marine environment.  
 
Re-thinking hull coatings 
 
Ship owners are caught in a vicious circle in relation to excess burning of ship fuel that 
repeats every 3 -5 years.  
 
1) The drag caused by marine fouling on ships’ hulls slows down the vessel and fuel 
consumption increases;  
2) Toxic anti-fouling paints are used to eliminate fouling, increase speed and reduce fuel 
consumption; however the vast majority of paints used leach poisons into the marine 
environment;  
3) The paints reduce in effectiveness over several years; fouling attaches to the vessel 
and fuel consumption increases;  
4) A new coating of paint has to be applied to get back the original speeds (though in fact 
this is never fully attained).  
 
This cycle repeats on and on for the lifetime of the vessel. 
 
The repainting sum for a ship-owner will average around $1,500,000 over the lifetime of each 
vessel. 
 
Based on fuel costs of $400 per tonne, a large (9,000 TEU) ship’s fuel consumption will cost 
$730 million over its lifespan of 25 years. If only a 5% reduction in fuel consumption were 
realised this would amount to $36,500,000. There would also be enormous environmental 
benefits from such a reduction in toxic emissions. 
 
There is a solution to this vicious circle that is both economically and environmentally sound. 
The solution is hard coatings on ships underwater hulls. These will last for 25 years, provide 
an extremely high level of protection against corrosion, cavitation and mechanical damage 
because of durable, tough protective properties. The one developed by Subsea Industries, 
Ecospeed, has a smooth finish that reduces drag and so increases speeds and reduces fuel 
consumption. It is a ‘once-in-a-lifetime’ application for any ship and is 100% non-toxic and 
environmentally safe.  
 
Whilst not an anti-fouling paint, as it contains no poisonous chemicals that are being leached 
into the environment, it does resist fouling due to its extremely smooth and tough finish. 
Underwater hull cleaning or water jet blasting, whenever needed, completes the solution and 
will always return the hull back to its original condition. 
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Savings on drydock time are also considerable due to no need to repaint and a far higher level 
of hull protection. 
 
The widespread use of ‘hard coatings’ will bring about far greater environmentally safe 
shipping conditions and provide the conditions whereby corporate social responsibility can be 
enacted. This is a viable, economically sound solution to these environmental problems and 
will eliminate one major source of pollution entirely (toxic hull coatings) and make a 
significant contribution to reducing another (fuel consumption and emissions). 
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Life cycle perspectives on environmental effects of food losses and 
packaging development 
 
Helén Williams, Fredrik Wikström 
Department of Energy, Environmental and Building Technology, Karlstad University, SE-651 88 Karlstad, 
Sweden 
 
 
This study explores the possibilities of decreasing environmental impact from the food sector 
by developing packaging that reduces losses. Production, distribution and consumption of 
food contribute significantly to the total global environmental impact. Food and drinks 
represent 20-30% of the environmental impacts of the consumption in EU [3]. The 
agricultural step is of high importance when studying the entire food chain [4]. Packaging 
itself is often of less environmental importance except for use of energy. Losses of food arise 
at the producer, in the entire distribution chain and at the consumer. Packaging is important to 
reduce food losses in the retailer and consumer steps.  
 
The total offer from a packaging perspective is the content, the physical package and 
prerequisites for service. The physical package is the carrier for prerequisites for services, 
which can for e.g. include packaging handling issues (easy to open, re-close, dose) and 
information to the consumer [5]. A study on consumers’ demands on packaging, which is 
based on Kano’s Theory of Attractive Quality shows that the connections between different 
customers demands and losses are many [6,7]. To render it possible to completely empty a 
package and that packaging contains just the right quantity are two examples of quality 
attributes that are important for reducing food losses in the consumer step [7]. The quality 
attributes was divided into three entities; ergonomic, technical and communicative and losses 
are relevant for all of the entities.  
 
If brand owners and packaging developers choose to concentrate also on the packaging ability 
to decrease losses of food, different actions in packaging development can be taken. (for e.g. 
improved opening and re-closing possibilities, hydrophobic surface inside the packaging, 
improved information, larger variety of packaging sizes) [7]. These actions can mean new 
technical solutions, new materials and in some cases more material. If studying different LCA 
on food and packaging and e.g. bread in plastic packaging. By reducing bread losses by one 
percentage it may allow an increase from the packaging environmental impact by about 10% 
in the categories energy use and acidification and about 15% in the category global warming 
and in the category eutrophication is it over 100% [8]. 
 
Within the European Community, packaging is directly regulated by Directive 94/62/EC [9], 
but very little about the packaging ability to reduce product losses is handled in the directive. 
It is important that future packaging development and directives focuses on the environmental 
impact of the entire food-packaging chain [4, 1, 2]. 
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Forum GMES 2008 
 
GMES offers Europe a major environmental information service, necessary for the 
management of the marine environment, the land resource, air quality, humanitarian risks and 
emergencies, global security and the assessment of climate change impacts.  
This forum has the following objectives: 
• Demonstrate the capabilities of the initial services, 
• Show users the benefits of these services, 
• Encourage companies to use these services to improve their competitiveness. 
 
 
  
 
